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(54) SWITCHING POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable | 
self-oscillating switching power supply which, when an 
overcurrent is produced, limits the increase of a primary I; 
current to avoid the magnetic saturation of a transformer, 
and even if an output voltage is lowered, suppresses the m 
increase of an output current and when an output is 
short-circuited, significantly reduces the output voltage to 
reduce a short circuit current. 

SOLUTION: There are provided a peak current limiting 
circuit, which detects a peak current applied to a first 
switching device Q1 , and when the detected peak 
current reaches a prescribed value, turns on 
transformers Tr2 and Tr3 successively to increase 
electrical signals and turns off the first switching device 

Q1 quickly, and an ON-time limiting circuit, which reduces the ON-time according to the 
decline of the output voltage. When a short circuit current is produced, the short circuit current 
is reduced by the operations of a turn-on delay circuit which repeats the starts/stops. 
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irnxmi] h^>xT(Di^#i*Ti<kfBia>x-f y 
Mtax-r ^^>^jwim^n, wess i commmf&T 3 10 

tcfg£L^SJ£tCckDit9E?gl <2X-T y^m^Q lit* 

icitfrEse 1 ox-r ^ ^ss^q 1 ©ms«fi:8asnfc 
m 1 cox-r * ^#st:*>LTfflE» 1 ox-r 

Q 1 £*->*:7t-£«J;3l£SflffllU 
ifrEttJfeftElttfcJ: OS 1 <?>x-r v/^sS^Q 1 <£>g*tf> 

89E«SSttm^eR (Ccfc D tufSm 1 CDX-f y ^*iPQ 1 

^<hfc5£*->T£fg2<DX-f yffRt. 8Sg2©X 20 

f¥8t, K*3(OX-f ^¥K£fl9Ea5 1<£> 

x-f y ^»©«hisb^ *fcttme* i cox-r y^*^ 
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7ta t:-*«i«»iiaiHiB&£. 

[»*S2] h7>XT01*f»Tl^>mL 

sgicox-r^iuBs KD&m&izmigizn. mzh? 
>xT<D2$tm»T2\zmffi¥m®f&i>mttp>ti* mi 

<D7.«(y^®&S 1 ^lO^^fy^fQ 1. ill?) 

JI*0BT«fiEU S2^7f0BS2S82©X< 
7f*fQ2, S20^t-HD2, 43j:^m2<D^ 
^/V>^C2CD^J^IhIKT«^U, i9Bh^>XT 40 

4mi«tiT3<h, mmm2(D7,-c y^-m 1 ? 

Q 2 £W«3-&a*BE«6arr *K 2 C0|g»i#«T 4 £ 
mi •^2 0M7fil 1 Ql -Q2^X-f 

y^mi"i)miz*7?zmm&tkAj-c3tM\z*>/*7 
-r^x-r y^>y«fPH»*«A, aassa-rsx'fy 

rtaax-f y^>* r »miPiB8tt, tte%i®Bni«T3 
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\zmmm 1 ^x< yf«fQ 1 ©fflwa^icsttsn*: 

SI 1 OX-Y y^a**>UTWEfB 1 ©X-f y 

q i **<->ary-rz>£.o\ztim\s* 
mtm^m^z^omi <dx-c y^m^Q 1 cds*<t> 

*>RpM*««-r**>»HI«(IBlHlBt, 
ltE«»*(B¥SR K J: D fflE» 1 OX-T yflffQ 1 

izmnz>¥-?mffi*&iitii>. mnm&ffiizw-zm 

ffitt£Z>£*>^Z>m2<D^ 7ffgi, !Sff§2(7>X 

^7f¥8^*>n^ti:«k0*>ni3ox-f7 

x-f y^a^snwai^ *fctt*9ies 1 <ox< y^m^- 
r^^chtcct dhSesi i cox-r 7fifQ i £^->* 

7f>^ligfo 

«jsu mb?>i;x*<DmwffiTizmmj£&i®&$: 

i:*«»«$nfc^ <h£#g*£T£I»*3l 1 £&tt2 KE 
i^)X'i'7f>^glo 

[»*«4] itlB^>tf-y>X[HlK(C<>tf-^>X 
£^{b£i*£7* b#:/^£fflV^ ffiESgl ©X-f^ 

£#t££T£, IS^3(CIB«<DX< 7f>^liig 

So 

TT^Cife^^ilB^l cDX-f 7f*fQ 1 ©WE« 
^ <D * > B$ f« £ SSS T £ ck 5 tw 8trE*ft« ra > >*tJ" <D 

sufcct^a^-r^fflf^fliaicEK^x-r 
mmmmr 3 tie* 1 ox^ y^yym^Q 1 

WE tti #«JEE#(£T L/ T^i ^ cD*jE^T & -5 <h ffi ES 
5i[Hli^(7)^>t:-y>x^ctoT, Sl0titii:« 
4bfcmjEtcJ:OS9ESlcox-f yf*TQ 1 *^-> 

<fc 5 ^MEiliglBlBO'f > t!-y >X &W?& Istz Z. 

t&&WLti-?z>m*m5izmm<Dx-( 

So 

>XElBJcat?»JJC«J8L. WElf-^«*3&«Bf«©t!- 
^l^i^^<t^2 0X^7^8?:t>L, ititi 
BS3©^7 ^fg £ > U ThJE-T > bT - ^ >X (U 
Bco^T > £-^>X£/h£ < UT89E* 1 ©X-T 
8*t>btfflE8 1 ©X-f 7fifQ 1 ^^->^^ 

r -6 <r <h f z> m^m 3 jce«<© x -r ^ ^ > 




-f -yf*fQ 1 ^*>©»IHi:» 1 ^»J#^T 3 \zm 
L T mrfSm 2 CO X -f y ^K^SJffl^B 1 tc A * T 3 

m 1 ©aaii^ ttti*fE^fiTT5 £ *> ft ^ifjtjnT 10 

§s 2 ommm^^tfiEm 2 ox-r 7ffg©B» 

SftcA2>U £<Z>«m©^©*tafc£fcfc^ft&ESSl 

-rzm^m 1 2 ke*©;w ^>tfwmxm. 
0] me^ 2 omMii-^ti. MEmi^x-r 

7^*fQ 1^7WMtCtJE»l©B»#lST 3^ 
±t 5 7 7 < Ay E*^ K t a >r >*Ccl: 
DSE9S¥»U ^a>^>^^&<i:HfrEmi©iK«j 

Em 2 CDX-f y ^SOttKJSB^tCA^T* cfc 3 KHItf 

i.rc<i<h^^<h-r^i»*«9{cE«s^x-r y7>#n 

M*S1 1] »EX-f y? L >yiMIHBtt. ifflBS2 
(Dfg»#*|T 4 JC^^L^mffifCcfc 0 jtrfEfg 2 OX-T y 

*S0f^©«fPfl»^ffirE» 2©X^ y^m^Q 2 CDftJfl? 
«B : P^««SnfcfB4©X>f y^a**>UTSJE* 
2 ©X-f yflfQ 2 £^->;t:7T£ J; 5 tC$ffiT£ 

si2©*>^wsj»iHiB*«^^^^»at-rs»* 30 

52 fcEiScox-r 7f>^iiSio 
[|»*Sil 2] iES4©^7ffg!&h7>^^ 

1 3 ] h9ESB 1 V>*^ v^m^Q 1 o^>wra 

ffllCffifi 2 *#^T 2 rt> Sttffl iTffi^^H E 
&<h"r5§l*Sl 3:*:te2l;:E«©X-f yf>y«M 40 

Mo 

M^flSfE2^c#jRT 2 7&^ttffib»AS89«c8frE»l © 
X-f 7f *f Q 1 $^->t>tSJ:^, ffim&2<D* 
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«fM*<s < ft a ? mess 2 <D*>mmffl'm®9&e>mz 

-f >t!-^>X$:l5:^UT, h«E1*#»T 1 tC#X.6 
n^X^J^-^, *7flBH^SI»E2^#i(|T2^6» 
lUL*A*:«»CWE»l©X-f y^^Q 1 £^->:t 

< £ t> vi-rn^— h ^ >>>x ^ l 

[IMl 7] «IEh7>XTOS«lW>^* 

[fg9§©PMfflftl&9n 
[0 0 0 1 ] 

mm, mz. mmmnkmrnK^m^smmm^^ 
y^>>fmmgiWizM-?z>. 

[0 0 0 2] 

v&*<o&m a*<z>a««««i5iis*«i/Lfcx>f 

[0 0 0 3] «£*#J 1 ) 2001-273915 

n (x-r y^>y««»«) 

[0 0 0 4] h7>XT(?)lMiTlM>^^L 
icotS^JlHlKt-, Mil <DX-f y^lelS&S 1 hXfim.WkV 
i nt^E^ItCgl^^nTV^o 

[0 0 0 5] fg2(DX-T v^WXkS 2 £L**ni/?C<D 

m^JtHi^HuEh^>xTcoi^#^T i tmm^>¥ 
2? l tvmmm&izmmzmmznT^&o 

[0 0 0 6] ffirEh7>XT<7)2^C#«T2(Ctt. fiffi 

[0 0 0 7] il©X^ ^[eJSSS lfcL SKDX-fy 
f $f Q 1 , 81©^*-HDL 43<fctf»l©3rr 

[nJS&S2te, m2<DX-f yf«fQ2, »2©^t- 
HD2, ^«t^20+f^y^C 2 ©M^J^IeIKT 

[0 0 0 8] S9Eh^>XTfcKfrt^n^l©^l(l# 
«T3tJBlO)X<y^*^Ql©W1il*FI8l» 
Eh7>7T icKtt £ nfcfg 2 <Z>^1&#S|T 4 <h!£ 2 <D 

[0 0 0 9] COX-f y?>af«fl@BJ4, ^1 -*2 
©X-fyflfQl, Q2^t:t7T§S8ra^T 
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7fIfQ 1 <tm 2 (flX-f y^fQ 2 <h£SBjfeig 

[o o i o] ±m<Dm^\z^x. m^ywzi^t. 

\zmm 2 <dx-( v j-m^Q 2 trnm-i ? l cob^j 

m^Q2*?~>*y^&mi£mzmj£zntz'm2<o 
*>&fmuwm&h. ^iAxv^o cmao, mm 

[0011] &rz, mmmi?)^ v^m^-Qiizmm 
\zmMtsnrzmm&m^&x&zm.&iRZffi^* sstfc 20 
RT^ttj^nfcMism 1 <ox^ 7f if q 1 \zmnzm 

[0012] mzmnwL&m\B\&te* mzhyyvx? 
mffsm^m^^^^t-^sffi^ffitn:^^ IT h ^ > 

T r 2<DMffl^mfrfrlsZ^mzmVT. ib7>y 

y^^xmm i ox-r 7fifQ 1 csn^ tf-^m^t 

tc^^m 1 OX< ^i^Q 1 \ZffiftZ>mm IdlSi 

1CDX-Y 7fifQ 1 (D^^0#p H ^i(5^-^'C^O> :* 
>P#WM<^Ci:^^, X-f >y^>^&$CteiiK 

[0 0 13] «fcfc#J2) il5fl tfcfcCDU >^>^ 

^ 3 =i >/n*— ^ £ e-^®^fHPBim&£t^fc#j-e 40 
^l^x^^^SfQitc^tn^e-^m^^r 

fe<Dmmzt£Z>£, h7>vX^Tr4^>l, Si 
C0X< 7fifQ 1 &? — >*7T2>o 

[0014] gnu, at5^mm(STtc#^mi^x-r 
i tc^n^m^ i d i mm<D& 

o\z, th*mfe&1&Trz\zfoVX&l<DX^ ytt? 
[0015] 50 
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[0016] (Dmi^x-r^^TQitr^n^s^t^ 

^{±3UT^ffimi£^K^>> ? X^T r 2®^XI$7 

[0 0 1 7] Z<Dmm$. MlE^'h7>yX^T r 
2(D^-XX^^L^mmfCi§LT^ ~r<TKte 
h7>vX^T r 2&*>^&Z\2itfX%t£^tz#)X$> 
£<, h^>> J X^T r 2^^>^ii^^^fC^+^^:^ 
-x®M^g"e^0> £<D^-xmSt£ffi«T££-tr 

<Dmm&mmmm£tev* ^>m^m^mm^xm^ 

yX^Tr 2 KlJ;D!gl ^X-Y 7f $f Q 1 ^t7Uct 

•5 tw, i ox-r y^ifQ i izmn&mffifim'p 

v^X^T r 2 0^-XX5 >y^b#^®£i^T£&£ 
^ h 7 >yX^T r 2 IW>T*f ^< 
S^S^MjlbTb^^o h7>yX^Tr20t> 
j£S^3I<* ®^P^*^<h, IglOX^y^fQ 
1 (D^->^^3gS^< ^DX-f >y^>?m$:J)mZ- 

2>rztfxu<. mmffimz*>m$<n&r)&frtfx% 

1 ©X^f7fifQ 1 £^^->*7$i*^;i£^ 

[0018] ®i*tf-^m^0f^^f(i^siJK$n^ 

t£b\z&t}mm*mi}uis. 2^mM#^*- yke 

[0019] Gt&tim&miz&^T, m&nmm* 
u 2&Mmmy^*-\ i te£timm^&^m&&& 

[0 0 2 0] *5£W<DBm*. ^l©X-f7fifQ 1 
^JflfT^ h^>>>X^lHli®<£«J&£X^bT, l#tf 

q i z&mz?->*yz^x¥-?mffi*wmisxiti 
A«a£S«isu iztimmtmiinLxititimiErf&Ti' 
tzm&\*\titimt}*ffi.'pis^. ^mmmiz^x^m 
mnm co it jo £ «i*j t ^ z> mm $t&m ©ss m a. tz s @i 

[0 0 2 1 ] 

m^ir^rz&\z^(D<ko\zm^vrz^o)x^>^ 0 

[0 0 2 2] (1) h^>XT(Dl^mmT 1 £fgltf> 
X-f 7fifQ 1 chmiffit&m^gR <h A^iiV i n £ 

wmmzmmtzn. «rfBh^>xT0 2^#^T2tcM 
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i©BBS»T3i:tt«$n, mzmi<D^ y^m 1 ?- 

Ql^>/t7LT, KX<7f*fQl©t>«fB 

tlx., BBJMWSX-f yf>yi«»i:*^T. 89 
■E^-f y^>y«HPHHM4. ffiEfl^<0M&#«T3K: 

*fe ufc«jEtJ: o mess i ©x-f * i 
mess i a>x-f yf*fQ i ©wsfc^^nt^ 

1 (DX-f y^a**>LTItE» 1 <0X< >y5F^Q 10 
OS 1 <£>X-f yf*?Q 1 (D&±<D*>mffl&Wt7£iTZ> 

ass^Bfs © tf - ^ «sa £ & 3 £ * >r * m 2 © X -f v 

ffgt, 2 (O 7 < 7 f fg^t >t ^ C <i: CJ: 
;t>T£Sf§3 0>X-r yffSt, £<a<?K S^3©X-f 
>y^R£ffiEfg l<Z>X-f y^*R©*HI«l J F'*fctttt 
BSKOX^yf^Q 1 <Dtt!M^lC»«LTflE*3 
cDX-f y^R^>"r^Ci:JwJ:OWIBmi <E>X-f >y 20 

[0 0 2 3]*siH BBfSSSox-f y^>4/«iK 

[0 0 2 4] *^HJ0MTH e—^MWWIRlHlRfc 
*5^T. W^(D*€r$©t!-^«8ft^m-rst, ^2 

S 3 ©X-f 7 >t S C iT, ^lW7f 
^R£*>LTaSl<0X-f 7f>^ifQl^^->t 30 

3©x-f7^S^>t«C(i:^ !fSl<DX-f 

[0 0 2 5] co«fc^i:i«T5c:^ mfeoiK^Z 
Otf-^«flSE*«ffi"rSi:, i2 0X-f7ff^>-> 

Tfg 1 COX-T 7f¥8^*>*fcttS 1 <0X-f y^>^ 

v-znm&vim Lfrtz 1 ©x-r 

^^•Q 1 — >r*:7-r*££j&*UJ*5« 40 
[0 0 2 6] (2) h7>XT01*#»TlM>^ 

ftfilfgRtA^ilV i n t39«itJIJC«|*an, 12 

cox-r ^^ehisss 2 £^wi^c<as^j[ENi&<D— ssa* 

ish^>xT(D2 *#^t 2 \zmffi¥-m\B\&&mrt 
n, micox< ^iejb&s i^i<z)x<7fifQ 

l©3fe?»JSSaiaB"C«figL, SfS2<£>X-f y?-m&S 2£ 50 
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S2©X<7f*fQ2, S2(D^t-HD2, 

h^>XTte, ME!B10X-f7f* : FQl*SHSt 
^>mJE^^^T^miC0^ift#^T3<!:, ftJlfifg2(DX 

-r 7ftfQ 2 ^^ii^^^mm^^^-r^m 2 <7)^ift 

#»T4<fc£WU »1 • ^2©X<7fil t Q 1 • Q 

tzx* vf-yifmmmmiz&^T* ±e (d 

[0 0 2 7 ] Tfcfr'S, H9EX<!y^->^*J»lHlKtt, 
MESS 1 0^ift#^T 3 fc»£Lifc«ElCck 0 Butem 1 
tf)X-r 7f*fQ l ifi*— >*>hTfr*>mfe$klB\f&lz 
iD»*-5Bf£0RflH*tcWE*ia)X>f y^*^ Q 1 

o»jwai^ tc«tt$nfcm i cox-r 7ff8^>ix 
iEgi©x<7f^Q i ^-^^-rs^Kftj 

Sib. WE^aiHlKtCi DS1 OX-f^y fSfQl© 
»*<0*>KpfB]*«5fe-r**>Rp[BfiliaiiIKt. IffiEtt 
8E«m*RR K <fc 0 B&ESI 1 cDX-f y ^mTQ i tcatn 

^it>m20X-f7ffgi:, S!g2CDX-ry5P 
¥ Rtf* >T£ E £ K i 0 * >T £ 1 3 OX-T y 3^R 
<h, iS3©X^f y?*R*MEIB 1©X<7 

^RCftlfWITt&ttttEJB 1 ©*-f 7^Q 1 0> 
ffl»M^K:«ttLTR»3©X>r 7f*8#*>t5C 
(htCctDMEmicOX-f 7f*?Q 1 ^^->^^r^> 

©aMS^x^ 7f>^iiigIM^Ti^c 

[0 0 2 8] £<B<fc3K:««T*;i£TN Brffi<Z)*:#£ 

^3©x-f y^R^>Jc<fco«si;fi^©ii^H^n 
i <£>x-r y^R***>*fctt* i ©x-r 

¥-?mffi*8ithi>rzhz\zi&m\z& 1 ^x-y 

SfQl^^->t7t§Ci:^ttaSo 2H©gK 
^^P#rafi&S-^T^^Ci:^e>X-f y9 L >i/H«ft 

[0 0 2 9] (3) MEmiCDX-f yg t ^R*h^>5? 

KN^>v ? X^(7)SfJWS^tcmfE^m 
SIK ^WfiKT & tf- y > X SB £ 3£>&m $ nz> n > 
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(^-X-x5y*W«EE:»0. 6V) 

[0 0 3 0] (4) lME-r >hT»^>xlElK{c:-r>tf- 

[0031] (5) mae-f >tr— ^xiaistt, m^m 10 

H^ftTTSJCt fefelifltE^ 1 <£>X-f y^*TQ 1 (7) 
[0 0 3 2] ^tt«n>7 f >-y-<D3S5«^tt* Slt^ 

R 1 y f ¥g!©t > 5 20 

[0 0 3 3] (6) WEX-f y9 t >jf»JflH»»4, ItE 

as i cdikk#^t 3 twimm i ox-r v^ifftrf-o. 1 

l<Z>X-f y^fQl^->t>«©$M, iBU 30 

[0 0 3 4] aKHttl*. IfS 1 <E>lg»#8lT 3 \zW£1fi 

7&<Wffi©«JEEJEtTk:*T?«T"r*i:, S§ 1 <Z>fKIS#f!iT 
3KfB£T*:7^A-!y*«ffi#<g;TU mi c^X-fry 

1 <&ffl»»^ ftl<0-f >lf-^>X^T77<Ay^lffi 40 

l cox< y^JffQ i owaaj^ Ho«ffi^U€r(rififc: 
£<> 8»tttti:«k 0* l ©x>f l 

Tffl*«**+»/h* < {£®£B*£o 50 
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[0 0 3 5] (7) |JE*3 07<yff8SMB-r> 

coe-^m^<h3&:§tS2©x-f 7ffg^>i. a 

<r>TS9E» 3 <£>X-T y ^S*:* > LTME-f > If— ^ 
>X©SScO-f >fcf— ^>X€r/h$ < LTMfEfl 1 OX-f 
y^Stt^l/TUE* 1 ©X-f y^JffQ 1 

[0 0 3 6] fc!-^m8S^0f^<Dtf-^m 

^&&*>->3i i <z>x-r ^ ^#a^*>^» 1 ©x-r 

7fifQl^->t7<i:W. m3cDX 

mti^Ccfc O^Ki^n^. Z<Dfz®. S3©^yf? 
a*«*>T**T?a>Hf|lB*^<*0, A*fc*ia>>W 

[0 0 3 7 ] (8) MElf-*«*fflREn»tt. ME* 
1 <0X-f 7fifQ 1 JC* 1 ^)IKi5#^T 

[0 0 3 8] AA*JE*q6ttUfc»^, bT~ 

^(OHHS^tCA^T^^^tC^O, A#«ffiWSV> 
«^{C(D*ifl«at^*/h$< U A*^©jtC:fctt£3®m 

ffi^co^sj^jpsi-rscit^T^^o -r&Jb-fe, A*m 
mmmMzms-rz* 

[0039] (9) mmv-zmmmmmmt. mi<o 
Ts-i^^mT-Q 1 \zffin%mm&mtn*Tz>izthJ3L^m 
m?zmi<Dmmmntmt>m&t)mT?%\zt*>tsL^ 

osiws^caau z\<Dmf&mn<Dmmzt*>tsL^m 

Wmi<DX4 v^-MTQ 1 <b*>m&*WfclTZ>Z\}i%: 
[0 0 4 0] HJ*lE^ftTt5i, S2(OX<7f¥ 

a^fiJWfflTtcAAt-siBSLe-^^fp^iiiu-rsfeab, 
m 1 ©x-f yf*?Q 1 ©t>wi0ii$nTtts 

[0041] (10) KiE« 2 cDmmfs#«> mmm 1 
cdx-t 7f*?Q 1 <o*ymm\zmmm 1 oKift#^T 

if^cfcOSEfllE^SU, Ka>^>1t(7)ftm^tB5f2mi 
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[0 0 4 2] ^(DJ;^^M(:T7xt-^^-K^ 

©«*«-***ina-&ifta&«ai*«ffi*R3feb, mam 
[0043] (id iMBx-r y?>yiBHiisiKtt, n 

EM 2 <D^Ii#^T 4 KfB£ LrcmEEtCcfc 0 ffirEfB 2 CO 
X<7f$?Q2^->t>bT^^, PftgftElBfc: 

ml i 5 % 2 0 X v ? Q 2 £ ^ - > * y T £ £ 3 1 z M 

[0 0 4 4] ±K (2) <D2SS;a>aa58fi 

2^^->^^-r^stjffliiEi^^^u^ : b^T^^>o * 

SSWCtt, |g2<DX-f ^fi : fQ2 0^->t7^'1'^ 

*»JW"T S £ f¥^:is)cT^ 2 0>X-f v ^m^Q 2 
<D*>WflBft»J1i|-r*2:t*«T?*s. 

[0 0 4 5] (1 2) WES4©X>fy? : fa*h7> 

B £«j«-r a >r > if - ^ > x mss ch 3fett« $ n^> n > ? 

[0 0 4 6] *»w»4, ^tt^«ia»©fiii¥3a:*dE-c* 
2 a>x-r yfXfQ 2 ©*>ii9WftiiMrr* £ ^^t* 

[0047] (i3) mm&iox'fvT-m^QKo* 

[0 0 4 8] *fgBJlte, Ay^SCDX-f v=5->>? 

[0 0 4 9] (14) HffES§l<0X-f v^m^Q kd* 

ymmizmmi^mmr 1 i:i^sftftx*M-*, 

*7OTMlCHJI52^#«T2 7&^»mL<*^SH9{CH9IB 
^1^7fifQl^^>t>nct^, ffirESB 
2©^>«fHB«WIsIKa>Rf3E**K3£LT, §I1CDX< 
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[0 0 5 0] JB2©*>WHH»HllalBtt. 
82©X-fyf*fQ2^->t>Lfc0)% t 2## 

i^e > (ox^M-«[ffi^t)6ii:^2^X'f7f 

^JWtCig^£-tf£o -r^-fe, »2<D*>P*M*JWlsI 

[0 0 5 1 ] c©J:-5ftfB2©3f>l$ra»jfflHpiK(c:j:n 
2^»»3^&©x*;^-«[m7&«»to4Mt»2© 
10 X-f yfifQ2$^->^7lT'f >^^LtC«tn 

IJE^^IT^ 1 OX-T y^lSt^Q 1 3&^->*>"T 
£> e cnfCcfcO, g SjfSffi»f£ £fr 5 <?: £ *> , h^> 

x too 2 $:mizmmmntzm* ft±mm&m&?\zm 
mtixmizmffiisTmnzmffimft^-Fttii-DT. 

_LfB 1 1 <£>X< u/^*^Q 1 \zWLtlZ>mtiiffi& 

1 oox-f ry^^Q 1 Ki«n£«ffi«»a<^ft<hftS 

20 mffimm*:- wwsftt ^c^ic^^c^ h^>xt 

[0 0 5 2] (1 5) MEX>f y^>d/»J»BBtt. «9 
Ea4*«JEE^fiT-rst, ilEI2®M7fifQ2 
©^>^WS<^J5j:^B5fBm2<7)^>^ra$(Jffll[HlB 
©Rf^ftSrRl£bT, ffiE 1 ##»T 1 K#A Stlfcx 
*7WH»c«9E2*#IRT2}&^lftaiLJ» 
30 miCiffi^lOX-f^fSfQ 1 ^^->t>lT 

[0 0 5 3] **?HC«*t!— *«*«BiaBtt, f« 

«ssE»^^=ft«<o«-&«, x^;i/4=-inm»!ra 
^m^tzm^^mijnmi&T th^\z^ ^> 

ftTtS»^H X-f ^5 L >y««*fc*<±#T*«^t 

40 tt&vihtimtKDm Mttz< mtinti\zi&'j>?2>rz#>m 
*>mffi<DmM*&zi o\z< <t oaatjs i <z>x< 
^^*^q i ^^->^-^-r^c<tfCct ox-r ^^->^ 

[0054] (i6) mmmi&<kzsm2(D^ vT-m 
T<D'pte< hh^-rnfr-Jj&mRShM b y >^x^t 

[0 0 5 5 ] *5SWTtt> mR%}%kby>z?x?om£. 

50 -5^t**T#, ^fc, l»h7>yX^(0^^ 
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CO 0 5 6] (17) pimb?>7sT<D^~fZ>Mtl^ > 
[0 0 5 7] *|S9§Tra:, -f >£^^L£LTh7>X 

ftBsctaiu**. 

[0 0 5 8] 

[S69ia>lll6<OJ£ffi] Bill *»W<0*i£JBffi-e*£ 

x-r y^>^mmmm(om^mx-$>^o 

[0 0 5 9] h7>XT05 1*iTlt f©l*tiT 
S 1 ^A^mtfgV i n^ffl^JtCg^$n^^i:fe^, fg 

$nt^S, h7>XT©2*f»T2l:H SE 

K«fD s **tr**TltIsl**t*l«SftTlf^. 
[0 0 6 0] SSKDX-Ty^IslBS ltt, SlCX-f y 

C 1 OJiMSKHKTiasntl^. S2©My^ 
IilKS2«, 7f*fQ2, i2(D^t- 

KD2, *2©*ir/ , «'>^C2©afc5U»a!|5|BT«l*a 

[0 0 6 1 ] h7>XTOt S10BB#»T3t» 
2©HMMlT4t*«RW6n, m 1 <7>lgKj#>S!gT 3 <h 

m i ©x-f 7f*fQ i ©ftmai^iBfctt* i ©x-r ^ 

?>5fMfPI3K#«l*a*U fg2(Dfgft#j§gT4<h!f§2 
£>X< yf*TQ 2 ©SJWSB 1 rafdttSI2 (DX-f 

{fmnmtttfivtttztiT^z. z:<omiRz^m2<DX'i 
tfmmm&^mw <d x -y ^ ^ > ^san * «t 

mi •S2^7fifQK Q2W:t7tS« 

?* : FQ1<3!>*7«BIB»C2*#||T 2*6i*;W-4 
Smb. K 1 ©X< y f *f Q 1 t» 2 <07-f 7f *? 
Q2£ftaS&fg«£l*£>o 

[0062] mem <dx< v^>tfmm®&\z. mm 
mm®&2te* »»©j:-5icia«aE««i5i88<o-aBftfc 

[0 0 6 3] »3g|HlKltt, ISSiR4 ^tA'>^C3 
<h(Dm^J[nIB^S&?K »l(OB»#j»T3Jc:f6*bft: 
Sm^il^UTm 1 <£>X-f ^ISI^Q 1 (Offiijaffl^F^W 
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m i ox-r vT-m^Q i ©wMKWMsnT^***/* 
v^c i (DjEnnffitmmznmmmiz&T-r s^t© 

[0 0 6 4] «HB3*->NfraWWIslK2tt, 
^^PQ 1 (Dffifflffi^FLXtlWLMV i nC7)S2pmfi (ft 
10 S) M^BBJcttlJtsn^fBliOX-f y^S7?»*h^ 
>yX^Trl<h> £0) h ^ >^X* T r 1 (DHffllST 

izmmztiz. sstR2<h, staR 3 h^y^p 

jg i <Dx-r yf»fQ i ©MwsjficStt^nTv^. 
mr 3\zmm^n. mmffimz\zt&&iR2\zmti2>mffi 

tC^Dn>5^>1^C4ft^mUT. glO)IliiT3 
K®J£^£LT^6, 3f^<DNfW«{Ch^>^X^T 
20 rl^>lt, ^1^7fIfQl^^->^7 

a^jimK«, m&nmtimm&mm&frzvm^izm-j 

[0 0 6 5] ]KffeSfl2<Z>X-Y y^>y«WfP0Btt, jES 
0i^3^m2<7)^>P#^©J^0S§4<hT ! ^$n^o 

[0 0 6 6] 3mm«3\t. i2«tiT4t:M 
Lfc*ffift*SLT» 2 ©X-f 7f$fQ 2 ©IMflWF 

30 ffiltmmiZ. m2©Kft#jBT4tC«JE^5g^bT^ 
m2(DX-<^f 1 ^Q2 00i^a^EPjJD$n^mEE^ 

EEx^^^>yftfT3« &tz. m2<D*>mwmnHto 

4H »2©X-f u/^*^-Q2 0»J»a^^S3KSn* 
S4 OX-f ¥at»S N 7 >vX^ T r 1 1 i:, C 
(Dh7>yX^Tr 1 l<D»J»a»^fC»«^tl, g^R 

1 3 £zi>t>VC 1 2<t^^?S:SWf«»lHlBi:ft1BA 
T^£. IStaR 1 3 <hn >T J >itC 1 2 <hO>ffS5£»lHlg& 

40 fcL »2©JBlft#«T4(Z)«m^»^UT^^, 0T^<O 
«fH«JCh^>>?X^T r 1 1 ^>LT, g2(^)X< 
7f$fQ2e->t7n o COffiirCR 1 3 

ta^^lfC 1 2©it^JlHlB3&^^:SfipSJSlHlBtt. 

gEaiCDct^fc m2<Dmm%UT 4i:ie^lts 

2 ©7>r y fX^Q 2 Ltft* 2##I£T 
2*^©x*;^— aUJ^»^S89fc:K»2cox< 

sh^q 2 i:-r >y?5> L<Dmnmffiizmnzmm$:&m 
m\zmmvxm2<D^ y^m : ?Q2&?->*7 2'& 
^^^c^tr^^ntt^p cnfcto. 120 

50 X<7^fQ2^->t7t§^ S^TSIOX 
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-1 y^m^Qltf? Z mi COX 

-r yf*fQ i jcatns«sE i d i tt^M^tas. 

[0 0 6 7 ] mJaBmiGOX-f yfWQllCtt, gX^f 

7f*fQ i icsms@«t i d i <d*z z zn 

K«ffl#»T»*««R«*tti;-^««l|illHig*5 3»« 
d l<7>*£££^ffi^£jgtaR<h, CcoStrCR^SS® 

>^X^T r ZCDnVtrpmrnW^— Xlfi<hlT§t|& 
$n^Sl(?)X'1'7f^T^§h7>yX^T r 1 

[0 0 6 8] C©fc!-^«SStSiJISIslK5tt, fiSiRtCflS 
n^m^tl d l©*€r$^»J6Ufc«ffi*SfiiR6 tfi 
taR 7<hT'MLTh7>yX^T r 2 0Q^— X-X^ 
y^lHKftl&U :©SE*Lf^aVbe (ftO. 6 
V) ^S^PSI:h7>yX^Tr 2^>bt, 
>y^Tr3^t>U ^^>^, h7>yX^Tr 1 20 

Q 1 K8fcH*«ftlf— I d p£Jft£<BffiKiWIBU 

[0 0 6 9] ^10X-f7fSfQlt^F 

et q i(oy—b - v-xwHz&tatsnfcb^yisx 

^Trl £:*>LT«J££ifc«LTFET Q 1 
>*y2-&Z><D\Z>&mfch^>i?X5'T r 1 (Da 1/^3? 

IciU h7>yX^T r K Tr 2, T r 3 30 
OiW**n*na 1, a 2, a3mth7>^ 
X^T r 2 £*>2i*£fc#<D<&^££^— X« I b 

[0 0 7 0] 

Ib=Ic / (alXa2Xa3) CD 

[0071] Ib=Ic/a2 <2> 

bth7>yX^Trl^t>lTFET 40 

>*yT*£2>fz&, hr-^«8iE£SlfflLTh^>vx* 

£FET Q 1 — >*7TS*T<Ojl3gfifM^jS 
[0 0 7 2] i§®*P#lCte, StaR2£n>5 i > 

m^m^ i o^irs i ox-r ^ q i icssn 

d lc^>m«Et!-^<tt^-SJEAJitC7v#<^§ 50 
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t-^««*jisisiB5^i(ifpuT«att;-^fi^*i 

KfcL ai^mEE(7)fiTlC<h : b^:l>H^>> ? X^T r 1 <D 

[0 0 7 3] $6tCffi*«EE^i£T-rst, m 1 ©I» 
Ay 4^«£E*«iBBilHlBfl!>-f >e-^>XtS 1 cox< >y 

n, ^ i ^x-f 7f if q i ^waf fp^SE^x t 

\<m\zmi>tSL<teK)* Sl«i®T3l:J;oT$l 
Stf*->*>LTigSjU Sfc(*ifctt!B£fc*. CO 

[0 0 7 4] Lfc^oT, il«»fipJC*tJTtt, ^1 

tb^m^^*j^UTh^>xcoamffi?n^fcih 

U fg2K, *>«?|«WIBIerBS2k:J:oT»l©x-f y 
LTffi*«ffi<Z>»iJD£W*iJU fUT!3t:, ^->^- 

[0 0 7 5] ££tC, bf-^««E*JIB|5lB5^tt, ifitt 

MTU, c<DAt}mm®&6 bmmwt&m\B\&<D-^t. 

fc&o A*«iElHlK6«, !f§l(aigij!j#|!|T3£, tf- 
^HSM5(Dh7>yX^T r 2 (D^-XKfPpI 
Kgl^nfcfcGDTfcoT, ^t-FD4, ^x^- 
y^t-HD 5WfitaR 8(DS^JIsIBT«fiE$nSo 

c<Dmm^ A*«ffi^»ufc*-&^hr-^««t»jiE 

IhJSS 5 (0»fP'r*tH*»«E€r*iE'r^fe«e)<0 ! b(Z)T* 
£o Tfcfc^ A*«ffi^SBi^«d«mi©iKft#»T 
3 ica^saEEfcBK £<&«IE[eI&6<0;I/ 
-hth7>yX^T r 2 0^-X^tcm«t^SETC 

OtcT^C^T, Art«J£<&£»K:;tfU ig««tft»(El 

[0 0 7 6] h7>AT<D2*#»T2a>ffi*ffltc:ttaS 

[0 0 7 7] £<Dffl;fc«ffi»m[EK&7te, m^mi£Vo 
£#mT£#EEjgiaR 2 0. R2 1<h, -t©»fii<M»tt 
* (SAWS) ^U7 7l/>XlJ5VrOAM : Fl:M 
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£fl3:>V> YV*r=LV — 9 I C 1 Z<Dis*> h U 

i c i \zmm\z&wi2nz>7 * h^^pc 

-^ICIH 'J7 7l^>^iEVr«i:MfiSiR2 

o, R2 i ic £ vaults u -e-osicei; 

fr*.* ffi*«JEVo^S5<^-5i:, *>B?PafrJW[slft2 

^PQ 1 ©^>WH(C*3frj"^n >-r f >^C 4 <B35«R!SW 
^¥■^0. h7>^Trl^0f<t>U »1 
CDX-f vT-m^Q 1 <0^->t7^^5>^f<6-3 
T*>P#PpW&<&£o y^-SffQ 1(7)^> 

^n^>o 20 

[0078] Vo=VrX (R 2 0 + R 2 1 ) /R21 

[0 0 7 9] 02H 01 ®&<D^»B#©ifcJ00 
£CF* HlR^H2€r#figLTHlHlKc0ftfPS: 

[0 0 8 0] B2K:431vt\ SI, S2H ^10X-f 
yf*fQL m2cDX-T 7fifQ2^>/t7$: 

grrft^ vdsi, vds2, vsd ^n^n, * 

tA 4 y^CL C2, Cs©BSiES^ I d 1, I 30 

d2> i s«, x-r^^iHiKs i, s 2, be 

[0 0 8 1 ] *HKco*ja^««ffi^^JtS^< *y5P 

>?mmz, i7s^y3 L >tfmmT\z&\,*T. mm t 1 

[0 0 8 2] ORffi 1 ) t 1 - t 2 

7>XT©l*#iT 1 lC0Jin£tt5££KcfcoTl#: 
#^mSE^B*SWfCitjDT^o h7>7TCi 40 

BxW-WIA&n*. £<Z)I^ ^^h77^ 

>itC4c7)mm^h^>vX^T r 1 (D^^^MMEE 
mo. 6V) CmtSh7>^^Trl^> 

IT, ©Kit 2Tfgl©^7^*f Ql^->*7 

U «ffi2fca»TS. 
[0 0 8 3] (ttffi 2) t 2 ~ t 3 

fgl <D7s<i y^-m^Q — >*y-TZ>L. hy>X 

C2t*fiL, *t^^C!S:3ttU ^t/V>^C 50 
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T2^t/V>^Cs<h«IU +tA'^Cs« 
mf^o lEVs 1 tf>£^Ji#9. WtEVds ICO 

IESt6^-a5T^>^o ^t/ty^C2 0SSiEVds 
2^TI?bffEl:^^t, ^*-FD2*ML, 

[0 0 8 4] d<7)P^ 2*ffli]Tte* s(Om 
SSI«JEVs*t*«ffi*TTI»L, BESfc^D s 

[0 0 8 5] («» 3 ) t 3 - t 4 

^-f HD2*t»abfc«i8"e, 3>f>-!tiiw 

1 ^cfljT^-f t-HD2 |g 2 CDX-f ^?St^Q 2 ** 

^uti i d 2 ic*ru jumcx^tsamtt i m 

[0 0 8 6] l^ffiJTtt, m2(O^Sj#^T4fc:^^b 
7c®J£(;:<fc0. gKR 1 2^lT3>f>fC 1 2 # 
^®£*U f ©^lf E^ h 7 >>?X^ T r 2 0 1 1 
filSEE GBO. 6V) tCjg-f3<^ Sh7>vX^Tr 

2^>u 12 ox-i' 7fif q 2 cgtn^^m^ 

>y\tm$ t 4T^So ^->fipHftlWleIK4©efiiR 1 

2 chn>T : >^C 1 2fr5fc£l$ffi»lHlKtt. -tEGSPA 
t 4T?S2<DX<y5 1 * : f Q2*^->*^-rsRfS» 

[0 0 8 7 ] («ffi4) t 4- t 5 

% 2 ox-r 7 ^ *fQ 2 ^->t7 (h, &mm 
mi d2&Mmz&w2n* z&mmtzmmmkiz&Q 

KOlEligfitS. ^>^^LH*t/V>^ClS 

0, +WV>^C1£MU +t/V>^C2*5(5«t 
3 e *t/V>^Cl©fflatEVds l^TBl, PtPsI 
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T, *l<DBft«*T3lC«*Lfc«£E*«iH8LT»l 
[0 0 8 8] 2&MT\*. Z^7flfQ2^->t 

mi£i:o?p(7)sm{c^^>y$n^o 10 

[0 0 8 9 ] IX^y^^HJWSfcD. J^±<7)<£?£: 

[0090] GMttftHiaittottfio ^tciimatst^ 

[0091] m^mss^ifsnLmKDx-ry^^Qi 
(fet qi) izmti2>mm¥-?m&Jz%<ti.z> 
h7>xo«asi*B&ih*r'&fc«)Jc:ia«ss«aiHiK^ 20 

fi*iROWaj«ffi^«JtR 6 £JgtrER 7 <hTr#/££*l h 
^>^X^T r 2 0^-X-X^^^WfC^EE^«^$ 

L^UIE (W0.6V) ^i^ih7>yX^Tr2^ 

Tr l©^-XX^7^KlE^Lt^lE( £jO. 6V) 

nt h ^ > x oes?p £ KihT ^ « 

[0 0 9 2] H3©0^5A**tll ttS*«l£3&*£5g 

«LfciE«EET?SttR2*«KtbT*«*n, tB^m 
JE£lt«Lfcft«ffiT«tiiR 2 $8BibT»t$ns 

3o 06f:h7>yX^T r 1 co^— X • x^y^Piijm 
ESi^i^^iE«^^fo ffi*«E<BflrF£<h 
fclC h^>^X^T r 1 (D^— X • X^ y ^TMEcDft 

[0 0 9 3] fflMEfiTCff^, Pf^^lHl^JC^^ft 

m^Q l tc^tti^ tf-^««£^KSfflJc:»-r^S9(cS 1 
W7fSfQl^->t7^tl5. j«B36*6jfliC 
Til m*aEE^<£T-rSi:ai*«*^«^bTUi*« 

«e*««*m-*. so 
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[0094] &\z. m7£&mmz£z>&±*>mmt>m 

<?5:otfiCm £§10lg|fr#*gT3tc^£T£:7^ 

e-^>x <h?g i <dx< * f*fQ i ©fHWM^ra©^ 

7 7-f A'u/^mEECDfiST^cfcO, Sl^7flfQ 
OigSj^UIT 3 laoti 1 (OX-f 7fifQ 1 

<h&5£, 0 3<DjSD£B5Hrr<5. 
[0 0 9 5] £fc. ^t-HD4, V^—P-i*— 
FD5, S6tR8"C^$nsi5lB«, A#«I£:f&*£ftL 
fc«*k:K-*«»IBIIRlHlK5*«fPT*Bf«©K-^ 

i (Dmm^mr 3\z^*ETz>mf£*>m<tez>zLtfrt>y 

[0 0 9 6] H4ttlf— ^*«tt*«ttlBana«* I d 
10»^lT^^o HI 1 <D\B\$&-C\$, ^2(OX^7 
^$fQ2 (FET Q2) <D* >m?3\Z £ 0 fg 1 <^X 

*f q i ©t7BB^»«) ^ns. »2®M7 

o\z. micox-f 7fifQ10t>Wi«/J^<^ 

Z^f7f>^MW±#t^^:, X^7f>^ 

\&tinffiifi&K)M^X^oZ.h\Zt£Z> 0 Z_(Dfz 
ffitaRfC«tnstf--^a«t^BfS©«EEtC^bT^ 

^-fyfXfQ i zztwrnzmmt 

[0 0 9 7 ] dtXtCfcfU ««EI d 1 ©Si^HftST 
x^;U^-^tH^PplTmiOX<^^7 

ITU U >^>^3— *3>A—:*A**£. CcOIhJ 
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5 #bs) o 

[0 0 9 8] BiaimftKfc^Tfc, m^m/Efi 

?ti&moi>7 : >'V-\z, m,2<Dmmmmz^$L-?z> 
{cBSJt«-r^>*mtc<fcott«$n*. £<z>fc«> abbas 

«f«*^*fls bfc^ffi#tt»T?tt««— jrc* d . a§ 2 

7>vX^T r 1 1 (D*>?^ ;L>tfj)m<f£0. ^2 
[0 0 9 9] m2<DX^y3 L m^Q2<DJr>mm&m< 

^ L II*£E^*^-&r, b7>XT0)l^iiTl©i 
EEHEKLfc:^. Z<Dtz&. x*M-©»IB^7b 
T, 2^«©S»y<^-F)&«*»at^t3fc^'f 5> 
^Th7>XTCDl#:#j»T 1 ©SffiWEteU mi<^ 

Q 1 Jctftfi^mftt I d 1 ©8fttHft8(fc&5. "T&to 
ft, m*SffiffiTlC«fcrK $2(OX<7fifQ20^ 
— >*:7<B^-r ^ >^TH 1 GDX-T yfifQ 1 a**' — 

^^maEBS^-Kftf^tfeD, Heft I d iCD&^teH 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The primary coil Tl, the 1st switching device Ql, and the 
current detection means R and input power Vin of Transformer T are 
connected to a serial. Connect with 1st drive winding T3 which the 
rectification smoothing circuit was established in the secondary coil T2 
of said transformer T, and was prepared in said transformer T, and said 
1st switching device Ql is turned on / turned off. In the switching 
power supply equipment which equips with and carries out self- 
oscillation of the switching control circuit which controls the ON time 
amount of this switching device Ql, and controls output voltage said 
switching control circuit After said 1st switching device Ql carries out 
a turn-on with the electrical potential difference generated in said 1st 
drive winding T3, by the time constant circuit It controls to turn on 
the 1st switching means connected to the control terminal of said 1st 
switching device Ql, and to carry out the turn-off of said 1st switching 
device Ql after the decided predetermined time amount. The ON time limit 
circuit which sets up the greatest ON time amount of the 1st switching 
device Ql by said time constant circuit, The 2nd switching means turned 
on if the peak current which flows to said 1st switching device Ql with 
said current detection means R is detected and this current turns into 
the predetermined peak current, The 3rd switching means turned on when 
this 2nd switching means turns on, It is said ** about an implication 
and this 3rd switching means. The peak current limiting circuit which 
carries out the turn-off of said 1st switching device Ql when it 
connects with the control terminal of the switching means of 1, or the 
control terminal of said 1st switching device Ql and this 3rd switching 
means turns on, since — the switching power supply equipment 
characterized by having the becoming overcurrent protection network. 
[Claim 2] In the primary coil Tl of Transformer T, and a series circuit 
with Inductor L, a switching circuit SI, and the 1st current detection 



means R and input power Vin are connected to a serial. The end of the 
2nd switching circuit S2 and the series circuit of Capacitor C is 
connected at the node of the primary coil Tl of said transformer T, a 
series circuit with Inductor L, and the 1st switching circuit SI. A 
rectification smoothing circuit is established in the secondary coil T2 
of said transformer T, and the 1st switching circuit SI is constituted 
from a parallel connection circuit of the 1st switching device Ql, the 
1st diode Dl, and the 1st capacitor CI. The 2nd switching circuit S2 is 
constituted from a parallel connection circuit of the 2nd switching 
device Q2, the 2nd diode D2, and the 2nd capacitor C2. Said transformer 
T 1st drive winding T3 which generates the electrical potential 
difference which makes it flow through said 1st switching device Ql, It 
has 2nd drive winding T four which generates the electrical potential 
difference which makes it flow through said 2nd switching device Q2. In 
the switching power supply equipment which equips with and carries out 
self-oscillation of the switching control circuit which sandwiches the 
period when both switching devices of both turn off the lst~2nd 
switching device Ql and Q2, and is turned on / turned off by turns Said 
switching control circuit After said 1st switching device Ql carries out 
a turn-on with the electrical potential difference generated in said 1st 
drive winding T3, by the time constant circuit It controls to turn on 
the 1st switching means connected to the control terminal of said 1st 
switching device Ql, and to carry out the turn-off of said 1st switching 
device Ql after the decided predetermined time amount. The ON time limit 
circuit which sets up the greatest ON time amount of the 1st switching 
device Ql by said time constant circuit, The 2nd switching means turned 
on if the peak current which flows to said 1st switching device Ql with 
said current detection means R is detected and this current turns into 
the predetermined peak current, The 3rd switching means turned on when 
this 2nd switching means turns on, It is said ** about an implication 
and this 3rd switching means. The peak current limiting circuit which 
carries out the turn-off of said 1st switching device Ql when it 
connects with the control terminal of the switching means of 1, or the 
control terminal of said 1st switching device Ql and this 3rd switching 
means turns on, since — the switching power supply equipment 
characterized by having the becoming overcurrent protection network. 
[Claim 3] Switching power supply equipment according to claim 1 or 2 
characterized by connecting the capacitor by which charge and discharge 
are carried out to the impedance circuit which constitutes said 1st 
switching means from a transistor, and constitutes said time constant 
circuit for the control terminal of this transistor. 



[Claim 4] Switching power supply equipment according to claim 3 
characterized by controlling the ON time amount of said 1st switching 
device Ql, and controlling output voltage using the photo coupler from 
which an impedance is changed to said impedance circuit. 
[Claim 5] said impedance circuit — output voltage — falling — ** — 
the switching power supply equipment according to claim 3 characterized 
by setting up the impedance at the time of charge of said charge-and- 
discharge capacitor, and the impedance at the time of discharge so that 
said greatest ON time amount of said 1st switching device Ql which is 
not may be shortened. 

[Claim 6] Said switching control circuit is equipped with the delay 
circuit which consists of a series circuit of resistance or resistance, 
and a capacitor between said 1st drive winding T3 and control terminals 
of said 1st switching element QL When said output voltage declines and 
it becomes below a predetermined electrical potential difference, with 
the impedance of said delay circuit Switching power supply equipment 
according to claim 5 characterized by setting up the impedance of said 
delay circuit so that it may bar that said 1st switching device Ql 
carries out a turn-on with the electrical potential difference generated 
in the 1st drive winding and may become starting and the mode of 
operation which repeats a halt. 

[Claim 7] Switching power supply equipment according to claim 3 
characterized by turning on the 2nd switching means, turning on said 3rd 
switching means continuously, making the impedance of said impedance 
circuit small, turning on said 1st switching means, and carrying out the 
turn-off of said 1st switching device Ql if said 3rd switching means is 
connected to juxtaposition in said impedance circuit and said peak 
current turns into the predetermined peak current. 

[Claim 8] Said peak current limiting circuit is switching power supply 
equipment according to claim 1 or 2 characterized by constituting so 
that said 1st switching device Ql may input into the control terminal of 
said 2nd switching means the electrical potential difference which 
carried out proportionally [ abbreviation ] through resistance and diode 
at the input voltage generated in 1st drive winding T3 at the period of 
ON. 

[Claim 9] the current to which said peak current limiting circuit flows 
to the 1st switching device Ql — increasing — ** — the 1st increasing 
electrical signal and output voltage which are not — falling — ** — 
the switching power supply equipment according to claim 1 or 2 
characterized by to input the sum of the 2nd increasing electrical 
signal which is not into the control terminal of said 2nd switching 
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means, and to shorten the ON time amount of said 1st switching device Ql 
with the increment in this electrical signal. 

[Claim 10] Said 2nd electrical signal carries out rectification smooth 
[ of the flyback electrical potential difference generated in said 1st 
drive winding T3 ] to the "off" period of said 1st switching device Ql 
by diode and the capacitor. The negative potential of this capacitor and 
the forward potential of said 1st drive winding T3 are pressured 
partially with resistance or resistance, and zener diode. Switching 
power supply equipment according to claim 9 characterized by 
constituting so that a partial pressure electrical potential difference 
may be inputted into the control terminal of said 2nd switching means 
through diode. 

[Claim 11] After said 2nd switching device Q2 carries out the turn-on of 
said switching control circuit with the electrical potential difference 
generated in said 2nd drive winding T four So that the 4th switching 
means connected to the control terminal of said 2nd switching device Q2 
may be turned on and the turn-off of said 2nd switching device Q2 may be 
carried out after the predetermined time amount decided by the time 
constant circuit Switching power supply equipment according to claim 2 
characterized by having the 2nd ON time amount control circuit to 
control. 

[Claim 12] Switching power supply equipment according to claim 11 
characterized by connecting the capacitor by which charge and discharge 
are carried out to the impedance circuit which constitutes said 4th 
switching means from a transistor, and constitutes a time constant 
circuit for the control terminal of this transistor. 
[Claim 13] Switching power supply equipment according to claim 1 or 2 
characterized by emitting the energy stored in said primary coil Tl by 
the "on" period of said 1st switching device Ql to a "off" period from 
said secondary coil T2, and obtaining an output. 
[Claim 14] Switching power supply equipment according to claim 13 
characterized by setting up the time constant of said 2nd ON time amount 
control circuit, and operating by the current continuous mode from which 
the current wave form where it flows to the 1st switching device Ql 
serves as a trapezoidal wave so that the turn-on of said 1st switching 
device Ql may be carried out before finishing emitting the energy stored 
in said primary coil Tl by the "on" period of said 1st switching device 
Ql to a "off" period from said secondary coil T2. 
[Claim 15] If said output voltage declines, said switching control 
circuit will set up the impedance at the time of charge of said charge- 
and-discharge capacitor of said 2nd ON time amount control circuit, and 



the impedance at the time of discharge so that the ON time amount of 
said 2nd switching device Q2 may become long. After finishing emitting 
the energy stored in said primary coil Tl to a "off" period from said 
secondary coil T2, carry out the turn-on of said 1st switching device Ql, 
and it carries out self-oscillation. Switching power supply equipment 
according to claim 13 characterized by the current wave form where it 
flows to said 1st switching device Ql serving as a triangular wave. 
[Claim 16] Switching power supply equipment according to claim 1 or 2 
characterized by the thing of said 1st and 2nd switching devices for 
which either was constituted from a field-effect transistor at least. 
[Claim 17] Switching power supply equipment according to claim 2 
characterized by constituting said inductor L by the leakage inductor 
which said transformer T has. 



[Translation done. ] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to switching power 
supply equipment and the self-oscillation-type switching power supply 
equipment especially equipped, with the overcurrent protection network. 
[0002] 

[Description of the Prior Art] There were some which are shown below as 
switching power supply equipment equipped with the conventional 
overcurrent protection network. 

[0003] (Conventional example 1) Application for patent No. (switching 
power supply equipment) 273915 [ 2001 to ] 

Drawing 14 is the circuit diagram of the switching power supply 
equipment concerning this application. 
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[0004] In the primary coil Tl of Transformer T, and the series circuit 
with Inductor L, the 1st switching circuit SI and input power Vin are 
connected to the serial. 

[0005] The 2nd switching circuit S2 and the series circuit of Capacitor 
C are connected to juxtaposition in the primary coil Tl of said 
transformer T, and the series circuit with said inductor L. 
[0006] The rectification smoothing circuit containing a rectifying 
device Ds is established in the secondary coil T2 of said transformer T. 
[0007] The 1st switching circuit SI consists of parallel connection 
circuits of the 1st switching device Ql, the 1st diode Dl, and the 1st 
capacitor CI, and the 2nd switching circuit S2 consists of parallel 
connection circuits of the 2nd switching device Q2, the 2nd diode D2, 
and the 2nd capacitor C2. 

[0008] The switching control circuit is connected between the control 
terminals of 1st drive winding T3 prepared in said transformer T, and 
the 1st switching device Ql, and between the control terminals of 2nd 
drive winding T four prepared in said transformer T, and the 2nd 
switching device Q2. 

[0009] This switching control circuit is controlled [ both ] to insert 
the period which the lst-2nd switching device Ql and Q2 turns off, and 
to turn on/turn off by turns. Energy is stored in the "on" period of the 
1st switching device Ql at said primary coil Tl and Inductor L, energy 
is emitted to the "off" period of the 1st switching device Ql from said 
secondary coil T2, and self-oscillation of the 1st switching device Ql 
and 2nd switching device Q2 is carried out. 

[0010] In the above-mentioned configuration said Inductor L and said 
capacitor C The resonance circuit which resonates in the "off" period of 
said 1st switching device Ql is constituted. Said switching control 
circuit The ON time amount control circuit set as the time constant 
which carries out the turn-off of this 1st switching device Ql after 
predetermined time progress after said 1st switching device Ql carried 
out the turn-on, After said 2nd switching device Q2 carries out a turn- 
on, Before the energy release from said secondary coil finishes, it has 
the 2nd ON time amount control circuit set as the time constant to which 
the turn-off of this 2nd switching device Q2 is carried out so that the 
resonance current which flows to the series circuit of this 2nd 
switching device Q2 and said inductor L may be intercepted. This 
operates by current continuous mode. 

[0011] Moreover, it had the resistance R which is the current detection 
means connected to said 1st switching device Ql at the serial, and if 
the value which flows to said 1st switching device Ql detected by this 
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resistance R turns into a threshold, the overcurrent protection network 
5 which restricts the ON time amount of this 1st switching device Ql is 
formed. 

[0012] Said overcurrent protection network connects said transistor Tr2 
to the control terminal of the 1st switching device QL Give the 
electrical potential difference generated for said current detection 
means to the control terminal of a transistor Tr2 through resistance, 
and if the current which flows to said 1st switching device Ql reaches a 
predetermined value, the control terminal voltage of a transistor Tr2 
will reach a threshold. This transistor is turned on, and it operates so 
that the peak current value which is made to carry out the turn-off of 
said 1st switching device Ql, and flows to this 1st switching device Ql 
may be restricted. Drawing 16 shows the current Idl wave which flows to 
the 1st switching device Ql accompanying an output voltage fall, as 
shown in this drawing, even if output voltage declines, the off time 
amount of the 1st switching device Ql is about 1 law, and since ON time 
amount becomes short, while a switching frequency becomes high and 
switching loss increases, the output current increases. 
[0013] (Conventional example 2) Drawing 15 is the example which 
established the peak current limiting circuit in the conventional 
ringing choke converter. If the peak current which flows to the 1st 
switching device Ql turns into a predetermined current, a transistor Tr4 
will turn on and the 1st switching device Ql will carry out a turn-off. 
[0014] Drawing 17 shows the current Idl wave which flows to the 1st 
switching device Ql accompanying an output voltage fall. Although the 
increment in switching loss is controlled since output voltage responds 
for falling, the off time amount of the 1st switching device Ql becomes 
long, as shown in this drawing, and a switching frequency becomes low, 
the output current increases. 
[0015] 

[Problem(s) to be Solved by the Invention] There were the following 

faults with the switching power supply equipment of the above-mentioned 

conventional example 1 and the conventional example 2. 

[0016] ** A time delay after it detects the current which flows to the 

1st switching device Ql and a detection electrical potential difference 

reaches the threshold voltage between base emitters of a transistor Tr2 

until it turns on a transistor Tr2 is large. For this reason, ON time 

amount cannot be reduced to short time amount, but a secondary current 

increases, and secondary rectifier diode etc. may break. 

[0017] This factor is because a transistor Tr2 cannot immediately be 

turned on, even if a detection electrical potential difference reaches 



the threshold voltage between base emitters of a transistor Tr2. It is 
for sufficient base current to be required in order to make a transistor 
Tr2 turn on, and for time amount until it secures this base current to 
turn into a time delay, and to be unable to reduce ON time amount to 
short time amount, but for output power to increase. If it is 
furthermore going to turn off the 1st switching device Ql with a 
transistor Tr2, the current which flows to the 1st switching device Ql 
will decrease, and the both-ends electrical potential difference of 
Resistance R will fall. If this electrical potential difference becomes 
below the threshold voltage between base emitters of a transistor Tr2, 
since it becomes impossible to turn on a transistor Tr2, an ON rate will 
slow it down quickly. If the ON rate of a transistor Tr2 is slow and a 
time delay is long, the turn-off rate of the 1st switching device Ql 
becomes slow, switching loss not only increases, but it cannot perform 
narrowing down of ON time amount at the time of an overcurrent, but the 
output current will increase beyond the increment in the output current 
accompanying the fall of output voltage. Increase of the output current 
produces the fault of secondary diode breaking. For this reason, it 
becomes indispensable to carry out the turn-off of the 1st switching 
device Ql quickly. 

[0018] ** If the primary peak current is restricted to a predetermined 
value, while output power will be restricted almost uniformly and output 
voltage will decline, the output current increases, and secondary 
rectifier diode etc. may break. 

[0019] ** A short-circuit current increases at the time of an output 
short circuit, and secondary rectifier diode etc. may break. 
[0020] The purpose of this invention devises the configuration of the 
transistor circuit which controls the 1st switching device Ql. If the 
primary peak current reaches a predetermined current, will carry out the 
turn-off of the 1st switching device Ql quickly, will control the peak 
current, and output power will be restricted. When the output current 
increases and output voltage declines, output power is decreased, and it 
is in offering self-oscillation-type switching power supply equipment 
equipped with the overcurrent protection network which can control the 
increment in a short-circuit current at the time of an output short 
circuit. 
[0021] 

[Means for Solving the Problem] This invention is constituted as follows, 
in order to solve the above-mentioned technical problem. 
[0022] (1) The primary coil Tl, the 1st switching device Ql, and the 
current detection means R and input power Vin of Transformer T are 



connected to a serial. Connect with 1st drive winding T3 which the 
rectification smoothing circuit was established in the secondary coil T2 
of said transformer T, and was prepared in said transformer T, and said 
1st switching device Ql is turned on / turned off. In the switching 
power supply equipment which equips with and carries out self- 
oscillation of the switching control circuit which controls the ON time 
amount of this switching device Ql, and controls output voltage said 
switching control circuit After said 1st switching device Ql carries out 
a turn-on with the electrical potential difference generated in said 1st 
drive winding T3, by the time constant circuit It controls to turn on 
the 1st switching means connected to the control terminal of said 1st 
switching device Ql, and to carry out the turn-off of said 1st switching 
device Ql after the decided predetermined time amount. The ON time limit 
circuit which sets up the greatest ON time amount of the 1st switching 
device Ql by said time constant circuit, The 2nd switching means turned 
on if the peak current which flows to said 1st switching device Ql with 
said current detection means R is detected and this current turns into 
the predetermined peak current, The 3rd switching means turned on when 
this 2nd switching means turns on, It is said ** about an implication 
and this 3rd switching means. The peak current limiting circuit which 
carries out the turn-off of said 1st switching device Ql when it 
connects with the control terminal of the switching means of 1, or the 
control terminal of said 1st switching device Ql and this 3rd switching 
means turns on, since — it is characterized by having the becoming 
overcurrent protection network. 

[0023] This invention is premised on self-oscillation-type switching 
power supply equipment. 

[0024] With the configuration of this invention, in a peak current 
limiting circuit, if the peak current of predetermined magnitude is 
detected, when the 2nd switching means turns on and the 2nd switching 
means turns on further, the 3rd switching means turns on. The 1st 
switching means is turned on and the turn-off of the 1st switching 
element Ql is carried out because the 3rd switching means turns on. Or 
without minding the 1st switching means, the turn-off of the 1st 
switching element Ql is directly carried out because the 3rd switching 
means turns on. 

[0025] thus — if the peak current of predetermined magnitude is 
detected with constituting — switching means ON [ of ** a 2nd ] -> — 
increase of an electrical signal is achieved by the 3rd switching means 
ON, and ON or the 1st switching element Ql carries out [ the 1st 
switching means ] a turn-off. For this reason, when the peak current of 
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predetermined magnitude is detected, the turn-off of the 1st switching 
element Ql can be carried out quickly. 

[0026] (2) In the primary coil Tl of Transformer T, and a series circuit 
with Inductor L, a switching circuit SI, and the 1st current detection 
means R and input power Vin are connected to a serial. The end of the 
2nd switching circuit S2 and the series circuit of Capacitor C is 
connected at the node of the primary coil Tl of said transformer T, a 
series circuit with Inductor L, and the 1st switching circuit SI. A 
rectification smoothing circuit is established in the secondary coil T2 
of said transformer T, and the 1st switching circuit SI is constituted 
from a parallel connection circuit of the 1st switching device Ql, the 
1st diode Dl, and the 1st capacitor CI. The 2nd switching circuit S2 is 
constituted from a parallel connection circuit of the 2nd switching 
device Q2, the 2nd diode D2, and the 2nd capacitor C2. Said transformer 
T 1st drive winding T3 which generates the electrical potential 
difference which makes it flow through said 1st switching device Ql, It 
has 2nd drive winding T four which generates the electrical potential 
difference which makes it flow through said 2nd switching device Q2. It 
has the switching control circuit which sandwiches the period when both 
switching devices of both turn off the lst-2nd switching device Ql and 
Q2, and is turned on / turned off by turns, and is characterized by 
having the same configuration as the above (l) in the switching power 
supply equipment which carries out self-oscillation. 
[0027] Namely, said switching control circuit After said 1st switching 
device Ql carries out a turn-on with the electrical potential difference 
generated in said 1st drive winding T3, by the time constant circuit It 
controls to turn on the 1st switching means connected to the control 
terminal of said 1st switching device Ql, and to carry out the turn-off 
of said 1st switching device Ql after the decided predetermined time 
amount. The ON time limit circuit which sets up the greatest ON time 
amount of the 1st switching device Ql by said time constant circuit, The 
2nd switching means turned on if the peak current which flows to said 
1st switching device Ql with said current detection means R is detected 
and this current turns into the predetermined peak current, The 3rd 
switching means turned on when this 2nd switching means turns on, It is 
said ** about an implication and this 3rd switching means. The peak 
current limiting circuit which carries out the turn-off of said 1st 
switching device Ql when it connects with the control terminal of the 
switching means of 1, : or the control terminal of said 1st switching 
device Ql and this 3rd switching means turns on, since — it is 
characterized by having the becoming overcurrent protection network in 



the self-oscillation-type switching power supply equipment of two stones. 
[0028] thus — if the peak current of predetermined magnitude is 
detected with constituting — switching means ON [ of ** a 2nd ] -> — 
increase of an electrical signal is achieved by the 3rd switching means 
ON, and ON or the 1st switching element Ql carries out [ the 1st 
switching means ] a turn-off. For this reason, when the peak current of 
predetermined magnitude is detected, the turn-off of the 1st switching 
element Ql can be carried out quickly. In the self-oscillation-type 
switching power supply equipment of two stones If a peak current value 
is restricted and output power is restricted, the ON time amount of the 
1st switching device Ql will become short with the fall of output 
voltage, a switching frequency, since it becomes high, output power 
increases and the output current increases since off time amount is 
about 1 law It becomes especially important because of control of 
increase of the output current, and control of the increment in 
switching loss to detect the peak current and to carry out the turn-off 
of the 1st switching element Ql quickly. 

[0029] (3) It is characterized by connecting the capacitor by which 
charge and discharge are carried out to the impedance circuit which 
constitutes said 1st switching means from a transistor, and constitutes 
said time constant circuit for the control terminal of this transistor. 
This invention can compare the charge electrical potential difference of 
a capacitor, and the threshold (the electrical potential difference . 
between base-emitters : about 0.6 V) of a transistor from constituting 
the 1st switching means from a transistor. This reduces components mark 
with an easy configuration, and it contributes to low-cost-izing of 
switching power supply equipment, and small lightweight-ization. 
[0030] (4) It is characterized by controlling the ON time amount of said 
1st switching device Ql, and controlling output voltage using the photo 
coupler from which an impedance is changed to said impedance circuit. 
[0031] (5) said impedance circuit — output voltage — falling — ** — 
it is characterized by setting up the impedance at the time of charge of 
said charge-and-discharge capacitor, and the impedance at the time of 
discharge so that said greatest ON time amount of said 1st switching 
device Ql which is not may be shortened. 

[0032] The charging time of a charge-and-discharge capacitor is fixed in 
the steady state from which an I/O electrical potential difference and 
the load current do not change, in order to repeat the cycle of charge 
and discharge. However, if output voltage declines, it will become 
impossible to discharge the charge charge of a capacitor completely, and 
the charging time will become short. Consequently, the on-timing of the 
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1st switching means becomes early, and the maximum ON time amount of the 
1st switching device Ql is shortened. Thereby, output power is reduced 
and can decrease the output current. 

[0033] (6) Said switching control circuit is equipped with the delay 
circuit which consists of a series circuit of resistance or resistance, 
and a capacitor between said 1st drive winding T3 and control terminals 
of said 1st switching element QL When said output voltage declines and 
it becomes below a predetermined electrical potential difference, with 
the impedance of said delay circuit The switching device is prevented 
from said 1st carrying out [ Ql ] a turn-on with the electrical 
potential difference generated in the 1st drive winding, and it is 
characterized by setting up the impedance of said delay circuit so that 
it may become starting and the mode of operation which repeats a halt. 
[0034] When an electrical potential difference occurs in 1st drive 
winding T3, from from, a delay circuit delays fixed time amount and 
impresses this electrical potential difference to the control terminal 
of the 1st switching device Ql, but if output voltage falls below to a 
predetermined electrical potential difference, the flyback electrical 
potential difference generated in 1st drive winding T3 will fall, and 
the switching device will be prevented from 1st carrying out [ Ql ] a 
turn-on. That is, since the partial pressure of the flyback electrical 
potential difference is carried out with the impedance of a delay 
circuit, and the impedance between the control terminals of the 1st 
switching device Ql, by the fall of a flyback electrical potential 
difference, the electrical potential difference between the control 
terminals of the 1st switching device Ql stops reaching a threshold, and 
the turn-on of the 1st switching device Ql will not be carried out by 
1st drive winding T3, and it becomes quenching. Then, the 1st switching 
device Ql will carry out a turn-on by the starting resistance, and it 
will start, and will be in a idle state. Thus, it becomes starting and 
the oscillation mode which repeats a halt, and since warm-up time is 
sufficiently long as compared with the period at the time of continuous 
oscillation, output power is narrowed down sufficiently small and the 
output current can be reduced sufficiently small at the time of an 
overcurrent and an output short circuit. 

[0035] (7) If said 3rd switching means is connected to juxtaposition in 
said impedance circuit and said peak current turns into the 
predetermined peak current, it will be characterized by turning on the 
2nd switching means, turning on said 3rd switching means continuously, 
making the impedance of said impedance circuit small, turning on said 
1st switching means, and carrying out the turn-off of said 1st switching 
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device Ql. 

[0036] In this invention, if the peak current turns into the 
predetermined peak current, a turn-off will come [ switching means / 2nd 
/ switching means / ON -> / 3rd switching means ] the ON -> 1st 
switching device Ql in the ON -> 1st switching means. At this time, the 
3rd switching means is driven with the electrical signal which flows by 
ON of the 2nd switching means. For this reason, time amount until the 
3rd switching means turns on becomes early, and can carry out the turn- 
off of the 1st switching device Ql quickly. Moreover, it becomes 
possible to change actuation by the ON time limit circuit, and actuation 
by the peak current limiting circuit, without jumping continuously. 
[0037] (8) Said peak current limiting circuit is characterized by 
constituting so that said 1st switching device Ql may input into the 
control terminal of said 2nd switching means the electrical potential 
difference which carried out proportionally [ abbreviation ] through 
resistance and diode at the input voltage generated in 1st drive winding 
T3 at the period of ON. 

[0038] When input voltage is changed, an overcurrent point becomes large, 
so that input voltage is high in a peak current value being the same. 
Then, by inputting into the control terminal of the 3rd switching means 
the electrical potential difference proportional to input voltage 
generated in the 1st drive winding through resistance and diode, only 
when input voltage is high, an overcurrent point can be made small, and 
fluctuation of the overcurrent point in input fluctuation can be 
controlled. That is, when input voltage is high, it comes to turn on the 
3rd switching means early more. This contributes to small lightweight- 
ization of switching power supply equipment. 

[0039] (9) the current to which said peak current limiting circuit flows 
to the 1st switching device Ql — increasing — ** — the 1st increasing 
electrical signal and output voltage which are not — falling — ** — 
the sum of the 2nd increasing electrical signal which is not is inputted 
into the control terminal of said 2nd switching means, and it is 
characterized by shortening the ON time amount of said 1st switching 
device Ql with the increment in this electrical signal. 
[0040] If output voltage declines, since the sum of the electrical 
signal inputted into the control terminal of the 2nd switching means 
will increase, the ON time amount of the 1st switching device Ql is 
shortened more, output power is reduced, and the output current can be 
reduced small. 

[0041] (10) Said 2nd electrical signal carries out rectification smooth 
[ of the flyback electrical potential difference generated in said 1st 
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drive winding T3 ] to the "off" period of said 1st switching device Ql 
by diode and the capacitor, and is characterized by having pressured 
partially the negative potential of this capacitor, and the forward 
potential of said 1st drive winding T3 with resistance or resistance, 
and zener diode, and constituting so that a partial pressure electrical 
potential difference may be inputted into the control terminal of said 
2nd switching means through diode. 

[0042] The overcurrent characteristic curve which expresses change of 
the output voltage to the output current with setting zener diode and 
partial pressure resistance as a predetermined value with such a 
configuration is made to the form of arbitration. That is, output 
voltage declines according to an overcurrent, the output voltage to 
which it is begun to make the 2nd electrical signal increase is set up, 
and the amount of electrical signals is adjusted, if it becomes the 
"character of FU" property that output power decreases while output 
voltage will decline, if augend of the 2nd electrical signal to 
fluctuation of output voltage is enlarged, and the augend of the 2nd 
electrical signal is reduced, even if output voltage declines, it 
becomes the "character of HE" property that output power serves as about 
1 law, and even if output voltage declines, it can consider as the 
drooping characteristic from which the output current does not change by 
considering as these middle. 

[0043] (11) After said 2nd switching device Q2 carries out the turn-on 
of said switching control circuit with the electrical potential 
difference generated in said 2nd drive winding T four, it is 
characterized by having the 2nd ON time amount control circuit 
controlled to turn on the 4th switching means connected to the control 
terminal of said 2nd switching device Q2, and to carry out the turn-off 
of said 2nd switching device Q2 after the predetermined time amount 
decided by the time constant circuit. 

[0044] This invention limits the control circuit which carries out the 
turn-off of the 2nd switching device Q2 in the self-oscillation 
switching power supply equipment of 2 stone type of the above (2). By 
this invention, since the turn-off timing of the 2nd switching device Q2 
is decided by the time constant circuit, the ON time amount of the 2nd 
switching device Q2 can be controlled by the easy configuration, without 
controlling using IC etc. 

[0045] (12) It is characterized by connecting the capacitor by which 
charge and discharge are carried out to the impedance circuit which 
constitutes said 4th switching means from a transistor, and constitutes 
a time constant circuit for the control terminal of this transistor. 
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[0046] This invention can control the ON time amount of the 2nd 
switching device Q2 by the easy configuration of the small number of 
components. 

[0047] (13) It is characterized by emitting the energy stored in said 
primary coil Tl by the ON time amount of said 1st switching device Ql to 
a "off" period from said secondary coil T2, and obtaining an output. 
[0048] This invention limits that it is switching power supply equipment 
of a flyback mold. 

[0049] (14) Before finishing emitting the energy stored in said primary 
coil Tl by the ON time amount of said 1st switching device Ql to a "off" 
period from said secondary coil T2, it is characterized by setting up 
the time constant of said 2nd ON time amount control circuit, and 
operating by the current continuous mode from which the current wave 
form where it flows to the 1st switching device Ql serves as a 
trapezoidal wave so that the turn-on of said 1st switching device Ql may 
be carried out. 

[0050] Before the energy release from a secondary coil finishes, it 
makes the resonance current which flows to the series circuit of this 
2nd switching device Q2 and Inductor L intercept compulsorily in this 
invention, after the 2nd switching device Q2 carries out the turn-on of 
the 2nd ON time amount control circuit. That is, the 2nd ON time amount 
control circuit is set as the predetermined time constant so that such 
actuation may be performed. 

[0051] In order according to such 2nd ON time amount control circuit to 
intercept the current which carries out the turn-off of the 2nd 
switching device Q2, and flows to Inductor L before the energy release 
from a secondary coil finishes, by change of this current, the 
electrical potential difference of a primary coil is reversed, thereby, 
an electrical potential difference occurs in 1st drive winding T3, and 
the 1st switching device Ql carries out a turn-on to it. While 
performing self-oscillation actuation, after a current flows to the 
secondary of Transformer T by this, a current serves as continuous 
action mode which follows a primary side and flows, without keeping an 
idle period, and the current wave form where it flows to the 1st 
switching device Ql by the side of [ above-mentioned ] primary can be 
made into a trapezoidal wave. That is, since it will operate by the 
current continuous mode from which the current wave form where it flows 
to the 1st switching device Ql at the time of heavy loading serves as a 
trapezoidal wave, the current peak value and effective current which 
flow to Transformer T and the 1st switching device Ql can be reduced, 
the copper loss of a transformer and flow loss of a switching device Ql 




can be reduced, and formation of small lightweight of switching power 
supply equipment and eff icient-ization can be attained. 
[0052] (15) If said output voltage declines, said switching control 
circuit The time constant of said 2nd ON time amount control circuit is 
set up so that the ON time amount of said 2nd switching device Q2 may 
become long. After finishing emitting the energy stored in said primary 
coil Tl to a "off" period from said secondary coil T2, the turn-on of 
said 1st switching device Ql is carried out, and it carries out self- 
oscillation, and it is characterized by the current wave form where it 
flows to said 1st switching device Ql serving as a triangular wave. 
[0053] The peak current limiting circuit concerning this invention can 
be applied also when a current wave form serves as a triangular wave 
instead of a trapezoidal wave. When a current wave form is a triangular 
wave, a switching frequency becomes low from OFF time amount being 
decided by the energy-emitting period with the time of a peak current 
limiting circuit starting actuation to an output voltage fall. Thus, 
although the increment in the output current cannot take place easily 
since there is no increment in output power as compared with the case 
where a switching frequency rises and output power decreases when a 
switching frequency falls, by carrying out the turn-off of the 1st 
switching device Ql more quickly, switching loss can be reduced and ON 
time amount can be shortened exactly. 

[0054] (16) It is characterized by the thing of said 1st and 2nd 
switching devices for which either was constituted from a field-effect 
transistor at least. 

[0055] In this invention, the parasitic capacitance of a field-effect 
transistor can be used as a capacitor CI or a capacitor C2, and the 
parasitism diode of a field-effect transistor can be used as diode Dl or 
diode D2. Thereby, components mark can be reduced and low-cost~izing and 
the formation of small lightweight of switching power supply equipment 
can be attained. 

[0056] (17) It is characterized by constituting said inductor L by the 
leakage inductor which said transformer T has. 

[0057] In this invention, since the leakage inductor which Transformer T 
has as an inductor L is used, components mark can be reduced and low- 
cost-izing of switching power supply equipment and small lightweight- 
ization can be attained. 
[0058] 

[Embodiment of the Invention] Drawing 1 is the circuit diagram of the 
switching power supply equipment which is the operation gestalt of this 
invention. 




[0059] In the primary Transformer T side, while the 1st switching 
circuit SI and input power Vin are connected in the series circuit of 
the primary coil Tl and Inductor L at a serial, the 2nd switching 
circuit S2 and the series circuit of Capacitor C are connected to 
juxtaposition in the series circuit of said primary coil Tl and Inductor 
L. Moreover, the rectification smoothing circuit containing a rectifying 
device Ds is connected to the secondary coil T2 of Transformer T. 
[0060] The 1st switching circuit SI consists of parallel connection 
circuits of the 1st switching device Ql, the 1st diode Dl, and the 1st 
capacitor CI. The 2nd switching circuit S2 consists of parallel 
connection circuits of the 2nd switching device Q2, the 2nd diode D2, 
and the 2nd capacitor C2. 

[0061] 1st drive winding T3 and 2nd drive winding T four are prepared in 
Transformer T, the 1st switching control circuit is connected to it 
between the control terminals of 1st drive winding T3 and the 1st 
switching device Ql, and the 2nd switching control circuit is prepared 
between the control terminals of 2nd drive winding T four and the 2nd 
switching device Q2. The switching control circuit of this invention 
consists of these 1st and 2nd switching control circuits. These 1st and 
2nd switching control circuits This switching device is controlled to 
insert the period which the lst-2nd switching device Ql and Q2 turns 
[ both ] off, and to turn on/turn off by turns. Energy is stored in the 
"on" period of the 1st switching device Ql at the primary coil Tl and 
Inductor L, energy is emitted to the "off" period of the 1st switching 
device Ql from the secondary coil T2, and self-oscillation of the 1st 
switching device Ql and 2nd switching device Q2 is carried out. 
[0062] Said 1st switching control circuit consists of a delay circuit 1 
and an ON time amount control circuit 2. The ON time amount control 
circuit 2 constitutes a part of overcurrent protection network like the 
after-mentioned. 

[0063] A delay circuit 1 consists of a series circuit of resistance R4 
and a capacitor C3, is delayed and impresses the electrical potential 
difference generated in 1st drive winding T3 to the control terminal of 
the 1st switching device Ql. The time delay set as this delay circuit 1 
is set as time amount until the charge charge of the capacitor CI 
currently impressed to the both ends of the 1st switching device Ql in 
an OFF state discharges and it falls to a zero electrical potential 
difference, or time amount until it falls near a zero electrical 
potential difference, after an electrical potential difference occurs in 
1st drive winding T3. Thereby, after the electrical potential difference 
impressed to the both ends falls to a zero electrical potential 
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difference or near a zero electrical potential difference, it comes to 
carry out the turn-on of the 1st switching device Ql. 

[0064] The transistor Trl said whose ON time amount control circuit 2 is 
the 1st switching means connected between the control terminal of the 
1st switching device Ql, and the reference potential (negative 
electrode) terminal of input power Vin, It has the time constant circuit 
which is connected to the control terminal of this transistor Trl and 
which consists of a series circuit of resistance R2, resistance R3, and 
the photo transistor of a photo coupler PC, and a capacitor C4, and the 
transistor Trl is connected to the control terminal of the 1st switching 
device Ql. After connecting with 1st drive winding T3, charging a 
capacitor C4 according to the current which flows to resistance R2 at 
the time of an overcurrent and an electrical potential difference' s 
occurring in 1st drive winding T3, the series circuit of resistance R2 
and a capacitor C4 turns on a transistor Trl after predetermined time 
amount, and carries out the turn-off of the 1st switching device Ql. 
Moreover, the series circuit of the above-mentioned photo transistor and 
resistance R3 controls the ON time amount of a transistor Trl based on 
the signal from the below-mentioned output voltage detector, and attains 
stabilization of output voltage Vo. 

[0065] Said 2nd switching control circuit consists of a delay circuit 3 
and the 2nd ON time amount control circuit 4. 

[0066] A delay circuit 3 is delayed and impresses the electrical 
potential difference generated in 2nd drive winding T four to the 
control terminal of the 2nd switching device Q2. Like the above- 
mentioned delay circuit 1, the time delay of this delay circuit 3 is set 
as time amount until the electrical potential difference impressed to 
the both ends of the 2nd switching device Q2 falls a zero electrical 
potential difference or near a zero electrical potential difference, 
after an electrical potential difference occurs in 2nd drive winding T 
four. By this, the 2nd switching device Q2 also performs zero 
electrical-potential-difference switching. Moreover, it connected with 
the control terminal of the transistor Trll which is the 4th switching 
means connected to the control terminal of the 2nd switching device Q2, 
and this transistor Trll, and the 2nd ON time amount control circuit 4 
is equipped with the time constant circuit which consists of resistance 
R13 and a capacitor C12. After the electrical potential difference of 
2nd drive winding T four occurs, the time constant circuit of resistance 
R13 and a capacitor C12 turns on a transistor Trll after predetermined 
time amount, and carries out the turn-off of the 2nd switching device Q2. 
Moreover, before the energy release from the secondary coil T2 finishes, 



the current which flows to the series circuit of this 2nd switching 
device Q2 and Inductor L is intercepted compulsorily, and after an 
electrical potential difference occurs in 2nd drive winding T four and 
the 2nd switching device Q2 carries out the turn-on of the time constant 
circuit which consists of a series circuit of this resistance R13 and a 
capacitor C12 to it like previous statement, the time constant is set up 
so that the turn-off of the 2nd switching device Q2 may be carried out. 
Thereby, if the 2nd switching device Q2 carries out a turn-off, it 
continues, and the 1st switching device Ql can carry out a turn-on, and 
the current Idl which flows to the 1st switching device Ql will serve as 
a trapezoidal wave form. 

[0067] The peak current limiting circuit 5 including the resistance R 
which is a current detection means to detect the magnitude of the 
current Idl which flows to this switching device Ql is connected to said 
1st switching device Ql. The resistance R whose peak current limiting 
circuit 5 detects the magnitude of the above-mentioned current Idl The 
transistor Tr2 whose both-ends electrical potential difference of this 
resistance R is the 2nd switching means inputted into a base terminal 
through resistance R6, It has the transistor Tr3 whose collector current 
of a transistor Tr2 is the 3rd switching means supplied as base current, 
and the transistor Trl whose collector current of a transistor Tr3 is 
the 1st switching means supplied as base current. 
[0068] This peak current limiting circuit 5 pressures partially the 
electrical potential difference corresponding to the magnitude of the 
current Idl which flows to Resistance R by resistance R6 and resistance 
R7, and supplies it between the base-emitters of a transistor Tr2. When 
this electrical potential difference exceeds a threshold Vbe (about 0. 6 
V), a transistor Tr2 turns on, a transistor Tr3 turns on, further, a 
transistor Trl turns on and the 1st switching device Ql carries out a 
turn-off. The current peak value Idp which flows to the primary coil Tl 
and the 1st switching device Ql can be restricted to a predetermined 
value by this, and the magnetic saturation of the transformer by the 
overcurrent can be prevented. 

[0069] FET which is the 1st switching device Ql here The transistor Trl 
connected between the gate sources of Ql is turned on, an electrical 
potential difference is discharged, and it is FET. The collector current 
of the transistor Trl required to carry out the turn-off of Ql is set to 
Ic. Transistor Trl, Disregard of the leakage current etc. of the 
required base current lb for making a transistor Tr2 turn on, when the 
amplification factor of Tr2 and Tr3 is set to alphal, alpha2, and alpha3, 
respectively expresses it with the following formulas. 



[0070] 

Ib=Ic/ (alphalxalpha2xalpha3) 



It is conventionally expressed with 



the following formulas shown in **, on the other hand drawing 14 in a 
circuit. 



transistor Trl by little base current lb from the comparison of ** type 
** and formula **, and it is FET. It is FET, after it detects the peak 
current and the electrical potential difference between base emitters of 
a transistor Tr2 reaches threshold voltage, since the turn-off of Ql can 
be carried out. A time delay until it carries out the turn-off of Ql is 
short, and it is FET quickly. The turn-off of Ql can be carried out. 
[0072] In addition, at the time of an overcurrent, the ON time limit 
circuit 2 including the time constant circuit equipped with resistance 
R2 and a capacitor C4 also performs an overcurrent protection. If the 
current peak value of the current Idl which the output current Io from 
the secondary coil T2 increases, and flows to the 1st switching device 
Ql like the after-mentioned from the mode of operation by which output 
voltage is stabilized becomes larger than fixed, the peak current 
limiting circuit 5 will operate and current peak value will be 
restricted, but if the output current Io tends to increase further, it 
will become the actuation to which output voltage falls, keeping output 
power constant. At this time, the above-mentioned time constant circuit 
of the ON time limit circuit 2 brings forward the on-timing of a 
transistor Trl with the fall of output voltage, and, thereby, controls 
the maximum ON time amount of the 1st switching device Ql to become 
short. 

[0073] If output voltage furthermore declines, the flyback electrical 
potential difference generated in 1st drive winding T3 falls, the 
partial pressure of the flyback electrical potential difference is 
carried out with the impedance of a delay circuit, and the impedance 
between the control terminals of the 1st switching device Ql, the 
electrical potential difference between the control terminals of the 1st 
switching device Ql will stop reaching a threshold, and the 1st 
switching device Ql will serve as quenching by 1st drive winding T3, 
without carrying out a turn-on. Then, the 1st switching device Ql will 
carry out a turn-on again by the starting resistance, and it will start, 
and will be in a idle state. Thus, it becomes starting and the 
oscillation mode which repeats a halt, and since warm-up time is 
sufficiently long as compared with the period at the time of continuous 
oscillation, output power is narrowed down sufficiently small and a 
short-circuit current can be reduced sufficiently small at the time of 



[0071] Ib=Ic/alpha 2 



The direction of formula ** turns on a 
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an output short circuit. 

[0074] Therefore, current peak value is restricted to the 1st by the 
peak current limiting circuit 5 at the time of an overcurrent. Restrict 
output power, prevent the magnetic saturation of a transformer, and the 
maximum ON time amount of the 1st switching device Ql is shortened by 
the ON time limit circuit 2 the 2nd. Output power is reduced, and the 
increment in the output current is controlled, and output power is 
sharply reduced by the turn-on delay circuit to the 3rd as a mode of 
operation which repeats starting and a halt, and a short-circuit current 
can be reduced. 

[0075] Furthermore, the input voltage amendment circuit 6 at the time of 
an overcurrent protection is connected to the peak current limiting 
circuit 5. In this invention, this input amendment circuit 6 also turns 
into a part of overcurrent protection network. It connects with 1st 
drive winding T3 between the base terminals of the transistor Tr2 of the 
peak current limiting circuit 5, and the input amendment circuit 6 
consists of diode D4, zener diode D5, and a series circuit of resistance 
R8. This circuit is for amending the output current to which the peak 
current limiting circuit 5 operates, when input voltage is changed. That 
is, since the electrical potential difference generated in 1st drive 
winding T3 also becomes high when input voltage is high, the operating 
point of an overcurrent protection network is made low by passing a 
current to the base terminal of a transistor Tr2 by the root of this 
amendment circuit 6. thus, it is possible to make the operating point of 
an overcurrent protection network into about 1 law to fluctuation of 
input voltage by carrying out. 

[0076] The output voltage detector 7 which detects output voltage Vo is 
established in the output side of the secondary coil T2 of Transformer T. 
[0077] This output voltage detector 7 equips the shunt regulator IC 1 by 
whom the node (reference point) of the partial pressure resistance R20 
and R21 which pressures output voltage Vo partially, and resistance of 
those is connected to the input terminal of the reference electrical 
potential difference Vr, and this shunt regulator IC 1 with the 
photodiode of the photo coupler PC connected to a serial. A shunt 
regulator IC 1 compares the reference electrical potential difference Vr 
with the partial pressure electrical potential difference Va by the 
partial pressure resistance R20 and R21, and controls the current 
between cathode-anodes according to the difference. A photo coupler PC 
changes change of this current into the strength of light. That is, if 
output voltage Vo becomes high, the impedance between the collector 
emitters of the photo transistor of the ON time amount control circuit 2 



becomes small, by this, the charging time of the capacitor C4 in the 
"on" period of the 1st switching device Ql will be rash, a transistor 
Trl will turn on early more, the turn-off timing of the 1st switching 
device Ql will become early, and ON time amount will become short. If 
the ON time amount of the 1st switching device Ql becomes short, the 
output current will decrease and output voltage Vo will decline. If 
output voltage Vo declines rather than a predetermined electrical 
potential difference (programmed voltage), by actuation contrary to the 
above, output power will increase and output voltage will rise. Thus, 
stabilization control of output voltage is performed and the output 
voltage Vo at this time is expressed with a degree type. 
[0078] The actuation at the time of rating of Vo=Vrx (R20+R21) / R21, 
next above switching power supply equipment is explained. 
[0079] Drawing 2 is a wave form chart at the time of rating of the 
circuit shown in drawing 1 . Hereafter, actuation of this circuit is 
explained to a detail with reference to drawing 1 and drawing 2 . 
[0080] In drawing 2 , the both-ends voltage waveform of Capacitors CI, 
C2, and Cs, and Idl, Id2 and Is of the signal with which SI and S2 
express ON/OFF of the 1st switching device Ql and the 2nd switching 
device Q2, and Vdsl, Vds2 and Vs are switching circuits SI and S2 and 
the current wave form of a rectifying device Ds, respectively. 
[0081] The switching operation in the optimal steady state of this 
circuit can be divided into four operating state of time amount tl~t5 in 
1 switching period T. Hereafter, the actuation in each condition is 
explained. 

[0082] (Condition 1) tl - the t2 1st switching device Ql are turned on, 
and a primary coil current increases linearly by impressing input 
voltage to the primary coil Tl of Transformer T. At this time, 
excitation energy is stored in Transformer T. Moreover, at this time, a 
capacitor C4 is charged through a photo coupler PC, if the electrical 
potential difference of this capacitor C4 reaches the threshold 
electrical potential difference (about 0. 6 V) of a transistor Trl, this 
transistor Trl turns on, and the 1st switching device Ql carries out a 
turn-off by time amount t2, and it changes in the condition 2. 
[0083] (Condition 2) If t2 - the t3 1st switching device Ql carry out a 
turn-off, degree coil Tl and Inductor L of Transformer T will resonate 
with capacitors CI and C2, will charge a capacitor CI, and will 
discharge a capacitor C2. Moreover, in a secondary, the secondary coil 
T2 and Capacitor Cs of Transformer T resonate, and Capacitor Cs is 
discharged. The curve of the standup of an electrical potential 
difference Vsl and the falling part of an electrical potential 



difference Vdsl is a part of sine wave by resonance with the primary 
coil Tl, Inductor L and a capacitor CI, and a capacitor C2. If the both- 
ends electrical potential difference Vds2 of a capacitor C2 descends and 
it becomes a zero electrical potential difference, diode D2 will flow 
and it will change in the condition 3. 

[0084] At this time, by the secondary, the both-ends electrical 
potential difference Vs of Capacitor Cs descends to a zero electrical 
potential difference, a rectifying device Ds flows, and it becomes zero 
electrical-potential-difference turn-on actuation. The curve of the 
falling part of this both-ends electrical potential difference Vs is a 
part of sine wave by resonance with Capacitor Cs and the secondary coil 
T2. 

[0085] (Condition 3) After t3 - t4 diode D2 has flowed, the electrical 
potential difference generated in 2nd drive winding T four is delayed, 
the control terminal of the 2nd switching device Q2 is given by the 
delay circuit 3 which consists of a capacitor 11 and resistance Rll, and 
the turn-on of this 2nd switching device Q2 is carried out. Thereby, 
zero electrical-potential-difference switching operation of the 2nd 
switching device Q2 is carried out. In the condition 3, diode D2 and the 
2nd switching device Q2 have flowed in the primary side, as for Inductor 
L and Capacitor C, resonance is begun, and Capacitor C discharges. At 
this time, by the secondary, a rectifying device Ds flows, emits the 
excitation energy stored in Transformer T from the secondary coil T2, 
and is outputted through a rectification smoothing circuit. In this 
condition, since the current Is which flows to a rectifying device Ds 
serves as the value and analog which added the exciting current Im which 
decreases linearly to the resonance current Id2 by the inductor L by the 
side of primary, and Capacitor C, it recovers from zero current 
comparatively steeply, and serves as a wave which has a sine wave-like 
curve. 

[0086] In a primary side, if a capacitor C12 is charged through 
resistance R12 with the electrical potential difference generated in 2nd 
drive winding T four and the charge electrical potential difference 
reaches the threshold electrical potential difference (about 0. 6 V) of a 
transistor Tr2, this transistor Tr2 will turn on and the resonance 
current which flows to the 2nd switching device Q2 will be intercepted 
compulsorily. And the magnitude of the above-mentioned resonance current 
intercepted at this time is near peak value, and that timing is time 
amount t4. The time constant circuit which consists of resistance R12 
and the capacitor C12 of the ON time amount control circuit 4 is set as 
the time constant which carries out the turn-off of the 2nd switching 



device Q2 by the above-mentioned time amount t4. 

[0087] (Condition 4) If the turn-off of t4 - the t5 2nd switching device 
Q2 is carried out, the resonance current Id2 will be intercepted rapidly, 
an electrical potential difference will occur in Inductor L by this 
rapid current change, and the electrical potential difference of the 
primary coil Tl of Transformer T will be reversed. Inductor L resonates 
with capacitors CI and C2, with the excitation energy of Inductor L, 
discharges a capacitor CI and charges a capacitor C2. If the both-ends 
electrical potential difference Vdsl of a capacitor CI descends and it 
becomes a zero electrical potential difference by time amount t5, diode 
Dl will flow and a condition 4 will be completed. The electrical 
potential difference generated in 1st drive winding T3 is delayed by the 
condition that diode Dl has flowed, and the control terminal of the 1st 
switching element Ql is given in it by the delay circuit 1 which 
consists of resistance R3 and a capacitor C3. The 1st switching device 
Ql carries out a turn-on, and zero electrical-potential-difference 
switching operation is performed by this. 

[0088] In a secondary, if the turn-off of the switching device Q2 is 
carried out, a rectifying device Ds turns off, and the both-ends 
electrical potential difference Vs of Capacitor Cs will rise from a zero 
electrical potential difference, and will be clamped by the electrical 
potential difference of the sum of secondary coil electrical potential 
differences and output voltage. 

[0089] Per 1 switching period and the above actuation are performed, and 
this actuation is repeated hereafter. 

[0090] (Actuation of an overcurrent protection network) Actuation of the 
overcurrent protection network at the time of an overcurrent and the 
input voltage amendment circuit 6 is explained using drawing 3 which 
shows an output voltage current characteristic below. The overcurrent 
protection network consists of an ON time limit circuit 2, and the peak 
current limiting circuit 6 and a delay circuit 1. 

[0091] If the current peak value which the output current increases and 
flows to the 1st switching device Ql (FET Ql) becomes large, in order to 
prevent the saturation of a transformer, an overcurrent protection 
network will work. In drawing 1 , current peak value is detected by 
Resistance R, the partial pressure of the both-ends electrical potential 
difference of Resistance R is carried out by resistance R6 and 
resistance R7, and an electrical potential difference is supplied 
between the BESU emitters of a transistor Tr2. If the electrical 
potential difference between BESU emitters of a transistor Tr2 exceeds 
threshold voltage (about 0.6 V), a transistor Tr2 turns on, a transistor 



Tr3 is turned on, the electrical potential difference between base 
emitters of Transistor Trl reaches threshold voltage (about 0.6 V), 
Transistor Trl turns on, and the turn-off of the 1st switching device Ql 
is carried out. Therefore, it is restricted, output power is restricted 
and the current peak value which flows to the primary coil Tl prevents 
the saturation of a transformer. 

[0092] From 0 of drawing 3 , output voltage is stabilized till an A 
point and it is controlled. Since current peak value begins to be 
restricted at Point A, if the output current is made to increase further, 
it will become almost fixed [ output power ] and output voltage will 
decline. Here, a capacitor C4 is charged considering resistance R2 as a 
path on the forward electrical potential difference proportional to the 
input voltage generated in 1st drive winding T3, in order to discharge 
considering resistance R2 as a path on the negative electrical potential 
difference proportional to output voltage, if output voltage declines, 
the discharge current of a capacitor C4 will become small, and the 
maximum ON time amount by the time constant circuit becomes short. The 
voltage waveform between base emitters of Transistor Trl and an output 
voltage wave are shown in drawing 6 . With the fall of output voltage, 
drawing in to the negative potential of the electrical potential 
difference between base emitters of Transistor Trl becomes small, and ON 
time amount is shortened. 

[0093] With an output voltage fall, the maximum ON time amount by the 
time constant circuit becomes short, and before the peak current which 
flows to the 1st switching device Ql in respect of [ B ] drawing 3 
reaches the set point, the turn-off of the 1st switching device Ql is 
carried out. If output voltage declines at Point C from Point B, output 
power will decrease and the output current will decrease. 
[0094] Next, in [ C ] that the maximum ON time amount by the time 
constant circuit became short, the flyback electrical potential 
difference generated in 1st drive winding T3 falls, and the switching 
device is prevented from 1st carrying out [ Ql ] a turn-on. That is, 
since the partial pressure of the flyback electrical potential 
difference is carried out with the impedance of a delay circuit, and the 
impedance between the control terminals of the 1st switching device Ql, 
by the fall of a flyback electrical potential difference, the electrical 
potential difference between the control terminals of the 1st switching 
device Ql stops reaching a threshold, and the turn-on of the 1st 
switching device Ql will not be carried out by 1st drive winding T3, and 
it becomes quenching. Then, the 1st switching device Ql will carry out a 
turn-on by the starting resistance, and it will start, and will be in a 



idle state. Thus, it becomes starting and the oscillation mode which 
repeats a halt, and since warm-up time is sufficiently long as compared 
with the period at the time of continuous oscillation, output power is 
narrowed down sufficiently small and the output current can be reduced 
sufficiently small at the time of an overcurrent and an output short 
circuit. If it becomes deactivation oscillation mode in respect of [ C ] 
drawing 3 , it will jump at the point D of drawing 3 . 
[0095] Moreover, diode D4, zener diode D5, and the circuit shown by 
resistance R8 It is for amending the predetermined peak current to which 
the peak current limiting circuit 5 operates when input voltage is 
changed. Since the electrical potential difference generated in 1st 
drive winding T3 also becomes high when input voltage is high, zener 
diode D5 can flow, a current can flow in diode D4, zener diode D5, and 
the path of resistance R8, and the operating point of an overcurrent 
protection network can be made low. Thereby, the operating point of an 
overcurrent protection network can be set almost constant to input 
voltage fluctuation. 

[0096] Drawing 4 shows the wave of the current Idl to which a peak 
current value is restricted. In the circuit of drawing 1 , it decides on 
the OFF time amount of the 1st switching device Ql by the ON time amount 
of the 2nd switching device Q2 (FET Q2). Although the width of face of 
ON of the 1st switching device Ql becomes small as the ON time amount of 
the 2nd switching device Q2 is shown in drawing 4 in an almost fixed 
case, the OFF time amount of the 1st switching device Ql is almost fixed, 
and a switching frequency rises with an output voltage fall. When a 
switching frequency rises, since output power increases as compared with 
the case where a switching frequency is fixed, the output current will 
increase more. For this reason, it is required to shorten a time delay 
after the peak current which flows to Resistance R reaches a 
predetermined electrical potential difference until it carries out the 
turn-off of the 1st switching device Ql as much as possible, it becomes 
especially important that the turn-off of the 1st switching device Ql 
can be carried out quickly, by shortening ON time amount exactly, before 
the output current increases, it shifts to deactivation oscillation mode 
and output power is reduced sharply. 

[0097] On the other hand, when the wave of Current Idl is a triangular 
wave, the off time amount of the 1st switching device Ql is decided by 
the energy release period. There is a ringing choke converter as a 
circuit which carries out such actuation. In this circuit, a switching 
frequency becomes low with the A point of drawing 3 to an output voltage 
fall, it shifts to deactivation oscillation mode comparatively easily, 



and output power can be reduced sharply (R> drawing 5 5 reference). 
[0098] Moreover, also in the circuit of drawing 1 , it is possible to 
set up so that the ON time amount of the 2nd switching device Q2 may 
become long by output voltage fall, and it becomes possible by setting 
the impedance at the time of charge of the charge-and-discharge 
capacitor of the time constant circuit in the 2nd ON time amount control 
circuit, and the impedance at the time of discharge as a predetermined 
value. In drawing 1 , it is at the charge and discharge time, and the 
impedance of the both ends of resistance R13 is set up so that it may 
become a predetermined impedance. In the example shown in drawing 1 , 
the output voltage generated in the 2nd drive winding charges with the 
electrical potential difference which carries out proportionally 
[ abbreviation ], and a charge-and-discharge capacitor discharges to 
input voltage with the electrical potential difference which carries out 
proportionally [ abbreviation ]. For this reason, when there is no 
change of an I/O electrical potential difference, in order that the 
charging time of a charge-and-discharge capacitor may repeat the cycle 
of charge and discharge, by the steady state from which an I/O 
electrical potential difference and the load current do not change, it 
is almost fixed and the ON time amount of the 2nd switching device Q2 
also becomes almost fixed. However, if output voltage declines, since 
the electrical potential difference which carries out proportionally 
[ abbreviation ] will become low at the output voltage generated in the 
2nd drive winding, the charging time becomes long, consequently the on- 
timing of the transistor Trll which is the 4th switching means becomes 
late, and the ON time amount of the 2nd switching device Q2 becomes long. 
[0099] The ON time amount of the 2nd switching device Q2 becomes long, 
if the turn-off of the 2nd switching device Q2 is carried out for the 
resonance current which flows to the 2nd switching device Q2 near zero 
current exceeding peak value, it is lost that the resonance current Id2 
is intercepted rapidly, since there is no rapid current change, an 
electrical potential difference will not occur in Inductor L, and the 
electrical potential difference of the primary coil Tl of Transformer T 
will not be reversed. For this reason, emission of energy is completed, 
the electrical potential difference of the primary coil Tl of 
Transformer T is reversed to the timing from which the rectifier diode 
of a secondary was un-flowing, the 1st switching device Ql carries out a 
turn-on, and the wave of the current Idl which flows to the 1st 
switching device Ql serves as a triangular wave. That is, by output 
voltage fall, it becomes the current criticality mode actuation it is 
decided in the energy-emitting period after the turn-off of the 2nd 



switching device Q2 that off time amount will be, and the wave of 
Current Idl serves as a triangular wave from the current continuous mode 
in which the 1st switching device Ql carries out a turn-on to the timing 
of the turn-off of the 2nd switching device Q2. Even in this case, a 
switching frequency becomes low with the A point of drawing 3 to an 
output voltage fall. 

[0100] If the case where it becomes low with the case where a switching 
frequency becomes high with an output voltage fall here is compared, 
since output power will become large also by the ON time amount with the 
same direction in case a switching frequency becomes high, Big narrowing 
down of ON time amount is needed, and it is necessary to shorten more a 
time delay after the electrical potential difference between base 
emitters of a transistor Tr2 reaches threshold voltage until it carries 
out the turn-off of the 1st switching device Ql, and to carry out the 
turn-off of the 1st switching device Ql more quickly. Anyway, in order 
to reduce switching loss and to control increase of the output current, 
it is required to shorten a time delay after detecting the peak current 
until it carries out the turn-off of the 1st switching device Ql, and to 
carry out the turn-off of the 1st switching device Ql quickly, and it 
can be solved by this invention. 

[0101] Drawing 7 is the circuit diagram of the switching power supply 
equipment of the 2nd operation gestalt of this invention. 
[0102] Between the collector emitters of a transistor Tr3 is connected 
between the gate sources of the 1st switching device Ql to the operation 
gestalt 1. Resistance R detects the peak current of the 1st switching 
device Ql, and it pressures partially by resistance R6 and R7, if the 
both-ends electrical potential difference of resistance R7 exceeds the 
threshold voltage between base emitters of a transistor Tr2, a 
transistor Tr2 turns on, a transistor Tr3 turns on, and the 1st 
switching device Ql carries out a turn-off. 

[0103] The collector current of the transistor Trl required to turn on 
the transistor Trl connected between the gate sources of the 1st 
switching device Ql here, discharge an electrical potential difference, 
and carry out the turn-off of the 1st switching device Ql is set to Ic. 
Disregard of the leakage current etc. of the required base current lb 
for making a transistor Tr2 turn on, when the amplification factor of 
transistors Tr2 and Tr3 is set to alpha2 and alpha3, respectively 
expresses it with the following formulas. 

[0104] Ib=Ic/(alpha2xalpha3) As ** type **, above-mentioned formula 

**, and formula ** are compared and understood, there is more base 
current than formula **, and formula ** is the need, although improved 



from formula **. For this reason, a time delay after the electrical 
potential difference between base emitters of a transistor Tr2 reaches 
threshold voltage until it carries out the turn-off of the 1st switching 
device Ql is longer than the circuit of the 1st operation gestalt. 
However, it becomes shorter than the time delay of the conventional 
circuit of drawing 14 , and the same effectiveness as the 1st operation 
gestalt can be done so. 

[0105] Drawing 8 is the circuit diagram of the switching power supply 
equipment of the 3rd operation gestalt of this invention. This switching 
power supply equipment is also one of the 2 stone type self-oscillation 
switching power supply equipment which operates by current continuous 
mode. 

[0106] It is the configuration of carrying out rectification smooth [ of 
the flyback electrical potential difference generated in 1st drive 
winding T3 ] to the off period of the 1st switching device Ql by diode 
D20 and the capacitor C20, pressuring partially the potential of 1st 
drive winding T3 to which the negative potential and diode D22 of a 
capacitor C20 are connected with zener diode D21 with resistance R20 and 
R21, and inputting a partial pressure electrical potential difference 
into the base of a transistor Tr2 through diode D23. If output voltage 
declines, the partial pressure electrical potential difference of the 
anode of diode D23 rises, since the current inputted into the base of a 
transistor Tr2 increases, ON time amount can be shortened, output power 
can be reduced, and the output current can be decreased. 
[0107] In this circuit, by enlarging the current inputted into the base 
of a transistor Tr2, ON time amount can be shortened further, output 
power can be reduced, and the output current can be decreased from the 
circuit of the 1st operation gestalt. 

[0108] Drawing 9 is the circuit diagram of the switching power supply 
equipment of the 4th operation gestalt of this invention. 
[0109] Generally, with the circuit system called a ringing choke 
converter, energy is stored in the "on" period of the 1st switching 
device Ql, and energy is emitted to a "off" period from a secondary coil. 
The primary coil current of a "on" period serves as a triangular wave, 
and has the same effectiveness as the circuit of the 1st operation 
gestalt. The current wave form where it flows to the 1st switching 
device Ql as compared with this circuit serves as a triangular wave, ON 
time amount becomes short and off time amount becomes long as output 
voltage declines. A switching frequency falls in synthesis. On the other 
hand, the current wave form where it flows to the 1st switching device 
Ql serves as a trapezoidal wave, and when operating by continuous mode 



in the 1st operation gestalt, even if output voltage declines, the off 
time amount hardly changes, but since ON time amount becomes short, a 
switching frequency rises. Since a switching frequency becomes falling 
small [ direction / an output ], as compared with the 1st operation 
gestalt, increase of the output current is controlled more. 
[0110] Drawing 10 is the circuit diagram of the switching power supply 
equipment of the 5th operation gestalt of this invention. 
[0111] This circuit shares a transistor Trl and a transistor Tr2 with a 
transistor Tr4 in the circuit of drawing 9 . if the peak current which 
flows to the 1st switching device Ql turns into a predetermined current 
— the order of transistor Tr4 ->Tr3 — turning on — the 1st switching 
device Ql — a turn-off — carrying out — the same effectiveness as the 
1st operation gestalt — it is — this — there is the advantage which 
can lessen the one number of transistors from the 1st operation gestalt. 
[0112] Drawing 11 is the circuit diagram of the switching power supply 
equipment of the 6th operation gestalt of this invention. 
[0113] In 2 stone type self-oscillation switching power supply equipment 
which operates by current continuous mode, the electrical potential 
difference which carried out rectification smooth [ of the source power 
supply ] is made into input power. Moreover, the current transformer is 
used as a current detection means, there is the same effectiveness as 
the 1st operation gestalt, and the loss in the output voltage detector 7 
can be reduced using a current transformer. 

[0114] Drawing 12 is the circuit diagram of the switching power supply 
equipment of the 7th operation gestalt of this invention. In 2 stone 
type self-oscillation switching power supply equipment which operates by 
current continuous mode, the series circuit of the 2nd switching device 
Q2 and Capacitor C is connected to the 1st switching device Ql and 
juxtaposition. 

[0115] Although the applied voltage of Capacitor C becomes large, 
capacity can be reduced if LC resonant period is made the same. 
[0116] Drawing 13 is the circuit diagram of the switching power supply 
equipment of the 8th operation gestalt of this invention. In 2 stone 
type self-oscillation switching power supply equipment which operates by 
current continuous mode, the 1st switching device Ql and 2nd switching 
device Q2 are connected to a serial, and Inductor L is connected with 
Capacitor C at the serial. 

[0117] Since only input voltage is impressed to the 1st switching device 
Ql and 2nd switching device Q2, FET of the switching device of low 
pressure-proofing is applicable. Generally, since on resistance is small, 
FET of low pressure-proofing can reduce flow loss, and can attain 




eff icient-ization. 
[0118] 

[Effect of the Invention] According to this invention, there is the 
following effectiveness. 

[0119] ** if the current peak value of a primary coil reaches a 
predetermined value — switching means ON [ of ** a 2nd ] -> — increase 
of an electrical signal is achieved by the 3rd switching means ON, the 
turn-off of the 1st switching device Ql can be carried out quickly, the 
switching loss at the time of a turn-off is reduced, and increase of the 
output current can be controlled. 

[0120] ** By the peak current limiting circuit 5 which restricts the 
peak current, the current peak value of a primary coil can be restricted 
to a predetermined value, the magnetic saturation of a transformer can 
be prevented, and the high-reliability of switching power supply 
equipment can be acquired. 

[0121] ** By the ON time limit circuit 2 which shortens the greatest ON 
time amount, output voltage can follow on falling, output power can be 
reduced, and the output current can be decreased. 
[0122] ** By setting up the impedance of a turn-on delay circuit 
appropriately, as actuation which repeats starting and quenching, output 
power can be reduced sharply and a short-circuit current can be reduced. 
On the other hand, in the conventional examples 1 and 2, since an output 
voltage current characteristic becomes like drawing 18 , it cannot move 
to deactivation oscillation mode, but a secondary current increases at 
the time of a short circuit, and rectifier diode etc. may break. 
[0123] ** In the overcurrent protection network which consists of an ON 
time limit circuit 2 which restricts ON time amount by the time constant 
circuit, and a peak current limiting circuit 5 which restricts the peak 
current which flows to the 1st switching device Ql, since the transistor 
Trl which is the 1st switching means can be used also [ control / of the 
1st switching device Ql / turn-off ], components mark are reducible. 
Moreover, actuation of the peak current limiting circuit 5 and actuation 
by the ON time limit circuit 2 can be changed continuously, and 
actuation can be stabilized. Furthermore, since a transistor with small 
current capacity is sufficient as transistors Tr2 and Tr3 compared with 
Transistor Trl, they do not raise cost. 

[0124] ** Since the output current (overcurrent point) which starts a 
peak current limit can be set constant even when input voltage changes, 
the magnetic saturation of a transformer can be controlled and the 
miniaturization of a transformer can be attained. 
[0125] 
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[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of the switching power supply equipment 
of the 1st operation gestalt of this invention 

[Drawing 2] The wave form chart of operation at the time of rating 
[Drawing 3] Output voltage current characteristic Fig. 

[Drawing 4] Current Idl wave form chart at the time of an output voltage 
fall 

[Drawing 5] Current Idl wave form chart at the time of an output voltage 
fall 

[Drawing 6] The electrical-potential-difference wave form chart between 
base emitters of Trl at the time of an output voltage fall 
[Drawing 7] The circuit diagram of the switching power supply equipment 
of the 2nd operation gestalt of this invention 

[Drawing 8] The circuit diagram of the switching power supply equipment 
of the 3rd operation gestalt of this invention 

[Drawing 9] The circuit diagram of the switching power supply equipment 
of the 4th operation gestalt of this invention 

[Drawing 10] The circuit diagram of the switching power supply equipment 
of the 5th operation gestalt of this invention 

[Drawing 11] The circuit diagram of the switching power supply equipment 
of the 6th operation gestalt of this invention 

[Drawing 12] The circuit diagram of the switching power supply equipment 
of the 7th operation gestalt of this invention 

[Drawing 13] The circuit diagram of the switching power supply equipment 
of the 8th operation gestalt of this invention 

[Drawing 14] The circuit diagram of the switching power supply equipment 
of the conventional example 1 





[Drawing 15] The circuit diagram of the switching power supply equipment 
of the conventional example 2 

[Drawing 16] Current Idl wave form chart at the time of the output 
voltage fall of the conventional example 1 

[Drawing 17] Current Idl wave form chart at the time of the output 
voltage fall of the conventional example 2 

[Drawing 18] The output voltage current characteristic Fig. of the 
conventional examples 1 and 2 
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